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Up to now the results of the Dutch research work in the field of plant breeding 
have been published in many different periodicals and were written mostly in the 
Dutch language. Consequently the information often was inaccessible to breeders 
and scientists of other. countries. We live, however, in a period of growing inter- 
national cooperation and it is quite understandable that the Netherlands Study 
Centre of Plant Breeding should desire to make more widely known the work done 
by Dutch breeders and scientists. This was the reason for the foundation of the 
Netherlands Journal of Plant Breeding. 

The editorial board proposes to give Dutch breeders and scientists an opportunity 
of publishing the results of their endeavors in matters relating to the improvement of 
cultivated plants. Occasionally a foreign research worker will be asked to treat a 
given subject. Since many Dutch investigators are working abroad, or have experience 
of tropical plants, the journal will aim at publishing in each issue one or more articles 
dealing with crops grown outside the Netherlands. 

The seed potatoes, flower bulbs, agricultural and horticultural seeds, ornamental 
plants, shrubs and trees from the Netherlands and the products resulting from tro- 
pical plant breeding in Indonesia enjoy a good reputation abroad and it may be 
supposed that an interest in the scientific background of these achievements also 
exists. S 

The original articles on plant breeding as well as summaries of papers read at the 
meetings of the Netherlands Study Centre of Plant Breeding and abstracts of articles 
published in Dutch will be written in English. 

The object will be to publish three issues annually, in February, June and October. 
An index will be appended each year. 


EUPHYTICA will contain 240 pages per annum. The annual subscription rate is 


15 guilders (about $ 4, — in foreign countries. 
All correspondence should be addressed to the Managing Editor, Dr H. Dr HAAN, 
Nude 66, Wageningen (Netherlands). 
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1. INTRODUCTION 


A wide interest in physiologic races of Phytophthora infestans and in the genes for 
resistance derived from Solanum demissum, has resulted in the accumulation of data 
by investigators in many different countries of the world. Each investigator, using his 
own symbols for designating races and genes, has had difficulty in following the work 
of others and in determining how far the races and genes correspond. In an attempt 
to clarify this situation, the authors agreed to exchange differential host plants and 
to test the races of the parasite at their disposal. By this means they sought to compare 
the immunity genes present in the host series and the races of the parasite that had 
been isolated in Scotland, the Netherlands and the U.S.A. and to determine if a sy- 
stem of nomenclature suitable for international application could be formulated. This 
publication contains the results of these experiments and submits a proposal for the 
designation of genes and races that will facilitate the comparison and interpretation 
of results of experiments on an international basis. 


2. EXPERIMENTS PERFORMED IN SCOTLAND 


The three series of differential hosts were inoculated with eleven races of P. infestans. 
Only five of these races, viz. A, B!, B2, C and D were of local origin, having been 
isolated from field plots in Scotland. Of the remainder, race E was obtained from 
Tanganyika through the courtesy of Dr. C. B. WALLACE; race F was isolated in the 
course of experiments with race E and presumably arose from it; races G and H were 
obtained from Kenya through the courtesy of Dr. R. M. NATTRASS; and races [ and 
J from Peru through the courtesy of Miss C. BAZAN DE SEGURA. 


1) Chief Assistant, Scottish Plant Breeding Station, Edinburgh, Scotland. 

2) Senior Phytopathologist, Plant Breeding Station Centraal Bureau, Hoofddorp, the Netherlands. 

3) Associate Professor of Plant Pathology, Pennsylvania State College, State College, Pennsylvania, 
U.S.A. Authorized for publication on August 25, 1953, as paper No 1816 in the journal series of the 
Pennsylvania Agricultural Experiment Station, and as paper No 180 of the Department of Botany. 

*) Associate Professor of Plant Pathology, Cornell University, Ithaca, New York, U.S.A. 
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The tests were made by inoculating detached leaves of the host plants with spore 
suspensions of the different races of the parasite. The results obtained are recorded 
in Table 1. From this information it may be concluded that the three host series 
contain plants of similar genetic constitution; that the races, despite the different 
countries of origin may have some relationship to each other; and that the eleven 
races available do not represent a complete series of pathogenic types. 


TABLE 1. REACTION OF THE THREE DIFFERENTIAL HOST SERIES TO BLACK’S COLLECTION OF RACES OF 
P. infestans 


Differential hosts of Races of P. infestans 
Murs and 

BLACK MASTENBROEK BER Ars BEB UC DE EG REL J 
S. tub. S. tub. S: tub IST Sans ES AS ESES ES ES Wes RRS 
1085(6) 431545 Essex RekSo CS AR RAS SSR SERRES 
1512c(16) 441584 2LYZ13 [ARWERSART SS CE RIERSER SES ER ERR: 
1253a(12) 473733 RR ReRoeRs Psn SSM ESES 
1506b 44315 AAB-2 IR Rss CS Rs RER MER 
46512 GOT-1of RER sek ARAER OR RES BERSER IR: 

4617430 Re ER-rs  ORRERS Ros RER DIRER 

44142 CDE-9' [RR Rest RECROSR IR ERIER EER: 


R = resistant (immune). s — susceptible. 


The probable interrelationships of these races are represented diagrammatically in 


Fig. 1, using as criteria the types of host plants they are able to attack, and the cir- 
cumstantial evidence regarding their origin. 


Nl 


FIG. 1. DIAGRAM OF PROBABLE INTERRELATIONSHIPS OF RACES OF P. infestans EMPLOYED FOR TEST 
PURPOSES IN SCOTLAND 
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3. EXPERIMENTS PERFORMED IN THE NETHERLANDS 


The three series of differential hosts were inoculated with the eight races of P. in- 
Jestans isolated in the Netherlands. Two experiments were made in 1951 with plants 
grown from detached sprouts and two experiments in 1952 with detached leaves on 
moist filter paper. Plants and leaves were sprayed with suspênsions containing spores 
and swarmspores. The results were similar and are summarized in Table 2. 


TABLE 2. REACTION OF THE THREE DIFFERENTIAL HOST SERIES TO MASTENBROEK’S COLLECTION OF RACES 
OF P. infestans 


Differential hosts of Races of P. infestans 
BLACK _ | MASTENBROEK haet NI N2 N4 N5 N6 N7 N8 N9 
S. tub. S. tub. S. tub. s s s s s s s Ss 
1085(6) 431545 Essex R s R R R s s R 
1506b 44315 AAB-2 R R s R s Ss Ss Ss 
1512c(16) 441584 2LY-13 R R R s s R s s 
44142 CDF-9 R R R R s R s s 
4617430 R R R R R Ss Ss R 
46512 GQT-1 R R R R R R s R 
1253a(12) 473733 R R R R R R R s 
473958 R R R R R R R R 


From these experiments, the following diagram (Fig. 2) of relationships and diffe- 
rences between the races of P. infestans found in the Netherlands is outlined. 


Fig. 2. DIAGRAM OF RELATIONSHIPS AND DIFFERENCES BETWEEN THE RACES OF P. infestans FOUND IN 
THE NETHERLANDS 


4. EXPERIMENTS PERFORMED IN U.S.A. 

The three series of differential hosts were inoculated with seven races, all of which 
have been isolated repeatedly from field plots in New York and Pennsylvania. Inocu- 
lations were made by atomizing swarmspores on actively growing, potted plants. The 
results obtained are shown in Table 3. 

__The pathogenic relationships of the races found in New York and Pennsylvania are 

expressed in Fig. 3. 
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’ ed 
TABLE 3. REACTION OF THE THREE DIFFERENTIAL HOST SERIES TO MILLS' AND PETERSON S COLLECTION 
OF RACES OF P. infestans 


Differential ee of | Races of P. infestans 


Mrs and | er = 


BLACK MASTENBROEK Pein | JN B c D BC BD 
S. tub. OD S. tub. Ss Ss Ss Ss s Ss 
1506b | 44315 PAAB 2 SIR s R R s s 
1512c(16) 2LY-13 R R Ss R IS R 
1085(6) 431545 Essex R R R 5 R s 
44142 CDF-9 | R R R R Ss R 
3WM-19 R R R R R s 
46512 | GQT-1 R R R R R R 
1253a(12) | | R R R R R R 


le 


bs 


SAN 


Rel 
vd 


a 


FIG. 3. DIAGRAM OF PATHOGENIC RELATIONSHIPS OF RACES OF P. infestans FOUND IN NEW YORK AND 
PENNSYLVANIA 


5. COMPARISON OF RACES 


In order to demonstrate the similarity of races employed in the three sets of experi- 
ments the results obtained in the different countries (Tables 1, 2 and 3) are combined in 
Table 4. It is clear from this Table that thirteen distinct races are now known to exist, 
that six of them are common to all three collections and of the remaining ones five are 
found in the collection of BLACK and two in that of MASTENBROEK. The races are 
arranged in a sequence based on the reactions they induce in the differential host 
plants and are given the proposed international designation in that order. The desig- 
nation is that suggested by BLACK (2). 


The probable relationships and differences between all these races are illustrated in 
Fig. 4. This diagram, which is based on Figs. 1, 2 and 3, is essentially similar to that of 
Brack (2). The construction of this diagram has in fact the same general idea behind 
it as the nomenclature of Mis and PETERSON (5, 6) and the diagram of MASTENBROEK 
(3, Fig. 12). Apart from the thirteen known races and the three hypothetical ones it is 
possible that others, against which the known genes are ineffective, may arise. 
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TABLE 4. A COMPARISON OF RACES OF P. infestans AND THE THREE DIFFERENTIAL HOST SERIES WITH A 
PROPOSED SCHEME OF INTERNATIONAL DESIGNATION OF RACES 


Differential hosts of Races of P. infestans 


Brack | RENT DG IE IBG IT | El 
| MASTENBROEK NI | N2 | N5 | |_N4 | I_N7 |_N6 | | _N8 N9 
| | Mnrsand | | | | | | | | 
| PerersoN |A [D [|C Biel EOL BeN | 
International designation of races 0 | 1 | 2 | 3 | 4 [7,2 [7,3 | 1,4|2,4 |s, 4 1,2,4 13 ANZN INA 
S. tub. S. tub. 5. tub. s s s s s s s s s s s s s 
1085(6) 431545 Essex IN RMR ASR sekse RR <t U R 
1512c(16) | 44158-4 2LY-13 R | (ERAIKRSI EERS ERA SIR os R s 
1253a(12) 4737 —33 R EE een Beel Rr dk s s 
1506b 4431 —5 AAB-2 R RSG | RoR | SS s s 
| 4651 —2 etene IR | KENIS | RARE | s R R 
4739 58 | | BRG IER A beef Roero mel Roles R 
| 46174-30 | 3WM-19 |R | RolRhee hed RoR | 5 R 
| 4414 —2 | CDF-9 RIRIRIEIK s IR | s els 
1 -1,2,3 
EE 
ee ide tg 
RO 
21,2,3,4 
1,3,h-r 


4, 


RENEE DS 


FIG. 4. DIAGRAM OF RELATIONSHIPS AND DIFFERENCES BETWEEN RACES OF P. infestans 


6. COMPARISON OF GENES CONTROLLING IMMUNITY 


It is apparent from the reactions observed and from the segregation ratios obtained 
by BLACK (1), MASTENBROEK (3, 4) and Mirrs and PETERSON (5, 6), that four different 
genes are in operation and that these genes and the different combinations of them 
determine the range of resistant types involved. These genes were previously labelled 
differently by different authors, but it is now possible to compare them and to adopt 
a standard nomenclature suitable for international use. The authors propose that the 
nomenclature of BLACK be adopted. The four genes are therefore labelled R,, Rs, R; 
and R,, as shown in Table 5. Thus 1085 (6) (BLACK’s gene R‚), 431545 (MASTENBROEK’S 
gene R), and Essex (Mirrs’ and PETERSON’s gene D) each carries the gene now 
designated as R,. 

The advantages in designating genes and races in this manner are (a) it probably 
allows for any extension that may be necessary in the future; and (b) it illustrates 
immediately the interrelationships between races and between genes and races without 
referring to diagrams or tables. For example, race /, 2 (pronounced one two, not 
twelve) is capable of attacking genotypes R‚,, R, and R‚R, but is unable to survive 
in the presence of genes R; or R,. Thus susceptibility is only possible when the race 
has in its designation all the numerals present in the plant genotype. Accordingly 
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genotype R‚Rs, being the natural host of race 1, 2, is susceptible to races 1, 2; 1, 2, 3; 
1, 2, 4and 1, 2, 3, 4 only and immune from the rest. 


TABLE 5. A COMPARISON OF GENES FOR RESISTANCE TO P. infestans IN THE THREE DIFFERENTIAL HOST 
SERIES, WITH A PROPOSED SCHEME OF INTERNATIONAL DESIGNATION OF GENES 


E Genes for resistance in the Races of Phytophthora infestans 
Sns differential host series of 
ERS En 
5 = IE 
a8 Mis | | | | Seele % 
BS Bracr) MASTEN) andPe-l 0 1 | 2 | 3 4 2d A SA SA eg een ee 
S RD BROEK TERSON | | | | | | | en an! | an! Oy ES 
R, Ri R9 D R | s Rie R eREe Es: s Ss R RRS s s Re jee 
Rs Rs R7 G Ri Ries RRS: 0 A 2 s s IK ie s Rijs s 
Rs Rs R8 RER RS s RRS R s Res s RIS s s 
R4 R4 RAND) B RR RE RA Ks R | Bi les R s s R s s s s 


1) Theoretical races; others known races. 


7. SUMMARY 

(1) The differential host series employed by the four authors were exchanged and the 
reactions to the races isolated or employed in the different countries were ascer- 
tained. 

(2) The results obtained make it possible to standardize the designation of the races 
of the late blight fungus and of the genes for immunity derived from Solanum 
demissum. 

(3) For both purposes the nomenclature of BLACK was chosen. 


SAMENVATTING 


Een voorstel tot een internationale benaming van physio’s van 
Phytophthora infestans en van resistentiefactoren, afkomstig uit Solanum demissum 


|. Teneinde na te gaan, in hoeverre de door de schrijvers geïsoleerde physio’s van 
P. infestans en de thans bekende, uit S. demissum af komstige factoren voor resistentie 
identiek zijn, werden toetssortimenten uitgewisseld en in de drie landen op hun vat- 
baarheid voor de daar aanwezige collecties van physio’s onderzocht. De resultaten 
hiervan worden vermeld in de tabellen 1, 2 en 3. De verwantschap tussen de gebruikte 
physio’s van elk der drie collecties blijkt uit de figuren 1, 2 en 3. 

2. In tabel 4 is vermeld, welke physio’s zeer waarschijnlijk aan elkaar identiek zijn. 
Een nieuwe, internationaal te gebruiken benaming wordt voorgesteld en opgenomen 
in de tabellen 4 en 5. Er blijken thans 13 physio’s met verschillend spectrum bekend te 
zijn; zes er van komen in alle drie collecties voor, vijf alleen in die van BLACK, twee 
alleen in die van MASTENBROEK. De vermoedelijke verwantschap tussen deze dertien 
en nog drie onbekende, maar theoretisch te verwachten physio’s (tabel 5) wordt weer- 
gegeven in fig. 4. De verwantschap tussen de bekende physio’s is met getrokken lijnen, 
die tussen de bekende en de theoretisch te verwachten physio’s met stippellijnen aan- 
geduid. 

3. Teneinde mogelijke verwarring op te heffen en het vergelijken van door de ver- 
schillende onderzoekers op dit terrein verkregen resultaten te vergemakkelijken, 
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wordt een nieuwe, internationaal te gebruiken benaming voorgesteld, die gebaseerd is 

op de verwantschap tussen de physio’s. 

4, Uit tabel 5 blijkt, welke resistentiefactoren zeer waarschijnlijk aan elkaar iden- 
tiek zijn en tegen welke physio’s zij resistentie oproepen. 

5. Ook voor de resistentiefactoren wordt het gebruik op internationale schaal van 
één benaming voorgesteld (tabel 5). 

6. Zowel voor de physio’s als voor de resistentiefactoren wordt de door BLACK (2) 
voorgestelde benaming gekozen. De theoretische achtergrond van de benaming der 
physio’s is ook reeds aanwezig in de oude benaming van Mirrs and PETERSON (5, 6) 
en in het schema van MASTENBROEK (3, fig. 12). 

7. De voordelen van de gekozen wijzen van benoeming zijn: 

a. dat de vatbaarheid en de resistentie van een plant van bekende samenstelling t.a.v. 
de resistentiefactoren kan worden aangegeven, zonder dat een tabel of diagram ge- 
raadpleegd behoeft te worden. B.v. een plant in het bezit van factor R, is vatbaar 
voor de physio’s 3; 1, 3; 2, 3; 3, 4; 1, 2,3; 1, 3,4; 2,3, 4en 1, 2, 3, 4, dus voor alle 
physio’s in welker benaming het cijfer 3 voorkomt. Tegen de overige physio’s is de 
plant resistent. Een plant, in het bezit van de factoren R, en R,, is vatbaar voor de 
physio’s 1, 4; 1, 2,4; 1, 3, fen 1, 2, 3, 4, dus voor alle physio’s, waarin 1, 4 voor 
komt. Voor alle overige physio’s is zo’n plant onvatbaar (zie tabel 5). 

b. dat, omgekeerd, onmiddellijk kan worden gezegd, welk physio voor welke com- 
binaties van resistentiefactoren pathogeen is. B.v. physio 1, 2, fis pathogeen voor 
planten met combinaties van de factoren R,, Rs en R,. Planten, waarin factor R, 
aanwezig is, zijn onvatbaar voor physio 1, 2, 4. 

c. dat dit systeem waarschijnlijk uitbreiding toelaat, wanneer dit nodig mocht zijn, 
zonder dat de benamingen veranderd behoeven te worden. 
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BREEDING FOR RESISTANCE TO 
POTATO ROOT EELWORM 


I. Preliminary data concerning the inheritance and the nature of resistance 


H. J. TOXOPEUS and C. A. HUIJSMAN 
Institute of Agricultural Plant Breeding and Foundation for Agricultural Plant Breeding, Wageningen 
Received 2 Oct. 1953 


In January 1951 Dr Dopps, Director of the Potato Genetics Station at Cambridge 
sent us a small quantity of selfed seed of three clones of Solanum andigenum *). Ac- 
cording to the results of experiments conducted by the nematologist Dr C. ELLENBY 
at New-Castle on Tyne, these three clones were resistant to the potato root eelworm. 

The seeds were sown immediately after receipt and during April several cuttings 
could be taken from most seedlings. The rooted cuttings were planted out in pots 
filled with heavily infested soil and two months later the plants were lifted and 
examined for cysts on their roots. All cuttings (3-7) of one seedling were either free, 
or nearly free, from cysts or as heavily attacked as the susceptible control variety 
Eigenheimer. The results of this examination are presented in Table 1. 


TABLE 1. RESULTS OF INOCULATION EXPERIMENIS WITH THE ORIGINAL ANDIGENUM SEEDLINGS IN 195f 


(Resultaten van de infectieproeven met de oorspronkelijke andigenum zaailingen in 1951) 


Number of seedling clones 
(Aantal uit de zaailingen opgekweekte klonen) 


Parent clone (Ouderkloon) without or slmost 


without cysts 
(zonder cysten) 


with many cysts 
(zwaar aangetast) 


CARE Eer Br Baaren 16 4 
GEICMRICSS A Loten ERM 7 2 
CEC MEGA nn rar ENE 2 0 


In the summer of 1952 the resistant seedlings were crossed with each other and with 
several commercial potato varieties. A proportion of the hybrids raised in 1953 were 
tested for resistance. The data obtained allow us to formulate a hypothesis on the 


genetic mechanism governing the inheritance, and they enable us to set up a practical 
breeding program. 


MATERIAL AND METHODS 


The seedlings grown from seeds obtained from the Commonwealth Potato Collec- 


tion and the clones derived from them, are indicated by their C.P.C. number eg. 
16731, 1673-2, etc. 


In order to obtain enough flowers for the cross-breeding program, these clones were 


1) According to the international rules established by the taxonomists this S. andigenum should be 
named S. tuberosum subsp. andigenum. For convenience we prefer to use the name S. andigenum for 
the Andean varieties of S, tuberosum and the name S. tuberosum for the commercial types developed 


from the Andean material in Europe and North America after the discovery of the New World. 
2) C.P.C, means Commonwealth Potato Collection. 
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grafted on tomatoes and grown in a greenhouse during summer. Most crosses with 
commercial varieties were made with the resistant plant used as pollen parent. These 
crosses and the reciprocal combinations proved to be very successful. When andieenum 
clones were intercrossed berries were easily obtained, but spontaneous fruit setting 
was relatively rare. 

When a commercial variety was used as mother plant the crosses were made under 
field conditions. The flowers were castrated, but not bagged. The same applies to the 
andigenum clones on tomatoes in the greenhouse. Spontaneous crossing in the field, 
therefore, can be a source of error. 

The seedlings to be tested were grown first in small pots, filled with healthy soil. 
When sufficiently rooted they were transplanted into larger pots, containing heavily 
infested soil. Six to eight weeks afterwards the cysts have a bright yellow color and 
when the ball is removed from the pot they can easily be seen on the surface roots. 
The root system is either crowded with cysts or free or nearly free from them. The 
difficulty in classification is to know whether the plants with only 1-5 cysts should be 
considered resistant or susceptible. There is one fact that may be useful in this con- 
nection. When there are only very few cysts, they are in most cases poorly developed 
and for that reason these plants are classified as resistant. 


EXPERIMENTAL RESULTS 


Table 2 shows the segregation in progenies derived from crosses between resistant 
andigenum seedlings from the C.P.C. clone 1673. 

Table 3 contains the available data concerning crosses between these seedlings and 
several commercial potato varieties. In addition three crosses using seedling No. 15 of 
the C.P.C. clone 1685 are included. 


DISCUSSION 


The testing of the original seedlings shows that the mechanism of inheritance is not 
a very complicated one. From these few data one can assume the existence of a domi- 
nant gene H governing resistance. 

Because S. andigenum has 48 chromosomes, like the commercial varieties, tetraploid 
inheritance can be expected. 

The data of the andigenum crosses (Table 2) agree completely with the theoretical 
ratios of random pairing of four chromosomes. They can be arranged in the categories 
of crosses: duplex x duplex, duplex x simplex, and simplex x simplex. 

When we assume the genotypes for the andigenum seedlings derived from C.P.C. 
1673 to be as suggested in Table 2, the number of resistant seedlings in crosses with 
commercial varieties falls short of expectation. As the andigenum crosses have been 
made in a greenhouse, where the chances of contamination are much smaller than in 
the field, the data of these crosses should be used in setting up a factorial scheme. They 
all suggest a tetraploid inheritance without double reduction. 

When the resistant andigenum seedlings are crossed with commercial varieties there 
is a notable excess of recessives. Part of this excess might be caused by spontaneous 
crossing in the field as every spontaneous hybrid could be nothing but susceptible. 
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TABLE 2. SEGREGATION IN RESISTANT AND SUSCEPTIBLE PLANTS IN PROGENIES DERIVED FROM CROSSES 
BETWEEN RESISTANT ANDIGENUM SEEDLINGS 
(Splitsingsverhoudingen van resistente en vatbare planten in zaaisels afkomstig van kruisingen 
tussen resistente andigenum-planten onderling) 


| Theoretical number of | Proposed 
Number of seedlings | Theoretical | seedlings |_genotypes, 
(Aantal zaailingen) | ratio \_ (Theoretisch aantal | (dominant 
Parentage | (Theore- zaailingen) | genes only) 
(Ouders) | _ selo | …— _| (Mogelijke 
resistant | susceptible | verhouding)| resistant | susceptible | erfelijke 
(resistent) | (vatbaar) | | (resistent) | (vatbaar) ears ars ien 
| | 
| | | 
16731 Xx 1673-20 56 | 2 3511 NRSO 4 | 1.7 SHE HHE) 
167320 x 167318 | 15 2) Zonet | 16.5 | 0.5 HH xXx HH 
70 d Sopot 72.0 2.0 
16731 Xx 1673-8 36 2 | 34.8 3.2 | HH XH 
1673-3 Xx 16731 43 3 Lhesel 42.1 3.9 H Xx HH 
16735 Xx 16731 43 2 Ws! 41.3 | 3.8 HS HEL 
167318 Xx 167315 47 + Lj | 46.8 4.3 VEREEN 
167320 x 1673-3 46 2 MEN 44,0 4.0 HH Xx H 
167320 Xx 1673-5 37 6 Viel | 39.4 | 3.6 HH Xx H 
1673-20 Xx 1673-8 15 3 IE! 16.5 | 1:5 HH Xx H 
167324 Xx 16733 24 3 Ant 24.8 22 HH XxX H 
mn ee 
291 25 1 lsel 289.3 26.3 
1673-3 Xx 16735 Dl 12 5 et 29.3 9.8 BET 
1673-8 Xx 1673-3 il 12 Sid 32,3 | 108 ber SH: 
1673-8 Xx 16735 35 7 Saal Sus) | 10.5 H°XH 
167315 Xx 16735 | 26 | 20 3e 34.5 LIES EEH 
119 Si SE Ton ce PES | 42.5 


1) Following BrACK’s annotation, only the dominant genes are indicated. H stands for the 
simplex plant Hhhh, HH for the duplex one HHhh. The tuberosum varieties are recessive and 
have been indicated by O. 


Studying the inheritance of resistance to Phytophthora infestans BLACK (1950) found 
an excess of recessives when crossing derivates of demissum-tuberosum crosses with 
tuberosum varieties. However, when related demissum-tuberosum derivates were inter- 
erossed the segregations were in close agreement with the supposition of tetraploid 
inheritance without double reduction. 

BLACK suggested “that the unbalanced segregations commonly found in species 
crosses may disappear when plants of similar origin are intererossed and that the 
phenomenon is due to a selective effect at the time of fertilization caused by the action 
of incompatibility factors”. COOPER and HowARD studying the cytology of the de- 
missum-tuberosum backcrosses suggest this deficiency to be caused by lagging chro- 
mosomes containing resistance genes. 

In our case there is also a wide difference between the two series of crosses with 
respect to the relation between the parents. In the andigenum crosses sister plants are 
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mated ; in the andigenum-tuberosum crosses one can only say that the parents probably 
belong to the same species, but that they are widely separated from each other. The 
occurrence of lagging chromosomes at meiosis of these crosses is highly improbable. 


TABLE 3. SEGREGATION IN RESISTANT AND SUSCEPTIBLE PLANTS IN PROGENIES DERIVED FROM CROSSES 
BETWEEN RESISTANT ANDIGENUM SEEDLINGS AND COMMERCIAL POTATO VARIETIES 


(Splitsingsverhoudingen van resistente en vatbare planten in zaaisels afkomstig van kruisingen 
tussen resistente andigenum-zaailingen en vatbare tuberosum-rassen) 


| H Theoretical numb 
Number of seedlings Aaen of seedlings ok 
Párentage (Aantal zaailingen) \ (chrom. (Theoretisch aantal 
segr.) | zaailingen 
(Ouders) Creon en 
| resistant | susceptible tische resistant | susceptible 
| resistent) (vatbaar) | verhouding) | (resistent) (vatbaar) 

Katahdin Xx 16731 ee il 42 S:1 135.9 27.1 
Record XxX 16731 164 46 lekte | 175.0 35.0 
Sirtema xX 167318 | Oan 38 er 5 sal 97.5 rel9.5 
167324 Xx Capella | 34 | 10 Sl 36-74 13 
Maritta XxX 167324 | 93 | 30 (Er! 102.5 20.5 
Kerr’s Pink XxX 1673-24 74 2 | fl 84.2 16.9 
Total OSS HH |_ 565 193 mld |_ 6315 126.3 
Sirtema Xx 1673-3 79 Ee ENA Asik 71.0 
Sirtema Xx 1673-5 58 86 et ET TA PLD 72.0 
Sirtema x 16738 78 | 102 | gese 90.0 90.0 
Total 0 Xx H Re, 263 iele) “239,0, «1e 239,0 
Prof. Wohltmann X 168515 34 PLA LS TO 111.0 
Stelzner 40663/21 x 168515 14 50 | lets ennn! 16.0 48.0 
DCTT 3-24 x 168515 46 147 mee Ser ASZ 144.8 
Total 0 x KL 94 Ch DEE: 101.2 303.7 
221 XxX 167311 ®) 0 129 #10 FENDE 


1) Susceptible seedling (proof of the reliability of the method employed) 


This year crosses between andigenum seedlings and tuberosum varieties have been 
made under conditions preventing spontaneous hybridization. Next year it will be 
apparent whether these differences have a deeper significance or not. 

Seedling 15 from clone C.P.C. 1685 seems to be very different genotypically from 
the material derived from C.P.C. 1673. The segregations found in three crosses all 
point in the direction of a theoretical ration of 1 resistant : 3 susceptible. These results 
can be explained by assuming two dominant genes K and L that determine resistance 
when both are present. A cross between a resistant KL-plant and a recessive would 
segregate KL : Kl: kL : kl = 1 resistant : 3 susceptible. LUNDEN (1950) found the 
same type of segregation when studying the inheritance of resistance to wart disease. 
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NATURE OF THE RESISTANCE 


Our experiments gave us some information concerning the nature of the resistance 
in S. andigenum. It appeared that the roots of the resistant seedlings do contain the 
hatching factor and that the numerous hatched larvae penetrate into the plant. 
However, the female larvae do not reach sexual maturity and as a consequence no 
cysts appear on the roots. Whether mature male larvae leave the roots is not known. 
Some fully developed individuals were observed in the suspension of root particles 
that was made with the aid of a food mixer (Waring Blendor). 

As indicated above very few and poorly developed cysts were observed on a certain 
percentage of resistant plants. The occurrence of these cysts can be explained in quite 
different ways, and according to their origin they are of utmost importance for the 
breeding program or without any bearing on it. 

One could imagine in the first place that the few-cysts observed developed from 
larvae that were able to grow to maturity in resistant plants, being genetically different 
from the other larvae. This would be a first indication of the existence of biological 
races in Heterodera rostochiensis. 

In the second place we could suppose that there are no genetic differences in the 
larvae, but that a very few grow to maturity owing to extremely favorable internal or 
external conditions. This supposition is in agreement with the observation that most 
of the few cysts are rather badly developed. They could be considered as border cases, 
just managing to scratch through. 8 

A third possibility is the occurrence of modifying genes, causing small differences 
in the degree of resistance. The effect of these genes can only be small, otherwise there 
could not be such a difference between fully susceptible plants and the resistant (2) 
ones with few cysts on their roots. 


PRACTICAL IMPLICATIONS FOR BREEDING WORK 


The most striking outcome of this year's work is the high percentage of resistant 
seedlings observed in progenies of crosses between resistant andigenum seedlings and 
commercial varieties. 

When using resistant seedlings containing one H gene this percentage amounts to 
50, increasing to 80 when the resistant parent is duplex. 

If our working hypothesis holds good, we will know next year whether some of our 
andigenum-crosses contain triplex plants and produce resistant hybrids only, or a very 
small percentage of susceptible ones, as a consequence of double reduction. At its 
very highest this percentage amounts to 4.6 (one in 28) in the theoretical case that 
there should be free recombination of eight chromatids for the locus H. 

The main difficulty in breeding is not introducing resistance but combining resist- 
ance with all other desirable features. 

This year 600 AT *) seedlings have been harvested dead ripe and 20,000 at an early 
stage of their development, to avoid virus infection. 

The seedling populations were very different from each other according to the com- 
mercial varieties used as a parent. In general the stolons of the AT-hybrides were much 


1) For convenience theh brids of the crosses andigenum X tuberosum and reciprocals are indicated 
by AT. 
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longer than those of first generation hybrids of variety crosses. The tubers were 
numerous but too small; however, their total weight was at the same level and their 
shape was much better. Virtually no AT seedling had to be discarded for bad tuber 
shape. 

According to experiences in the Netherlands the chance of a random Seedling to be 
placed on the List of Varieties is something around one in 50,000. The chance of 
finding a potato up to standard among the AT hybrids will be much smaller. 

In order to get seedling populations, containing the H gene and at such a level 
concerning all other properties, that we may expect to find among the hybrids a 
future potato variety of high standard, it is necessary to select the best of the AT 
hybrids for further crossing with commercial varieties. Seedling populations produced 
by these backcrosses certainly will be of the same value in a selection program as 
variety crosses. 


SUMMARY 


A study was made on the inheritance of resistance to Heterodera rostochiensis, the 
potato root eelworm. Crosses between resistant andigenum seedlings and between these 
seedlings and tuberosum varieties revealed the existence of a dominant gene H gover- 
ning the inheritance of resistance. 

The segregation ratios in the andigenum crosses (Table 2) are in close agreement with 
the assumption of a tetraploid scheme without double reduction. However, in the 
andigenum- tuberosum crosses the susceptible seedlings were in excess. 

Segregation ratios in some progenies indicate the existence of two more genes K 
and L causing resistance only when both are present. 

The resistant plants possess the hatching factor and the larvae accordingly penetrate 
the roots in large numbers, but they do not reach sexual maturity. 

The introduction of the resistance genes seems to be quite easy, but combining 
resistance with all other desirable features will be a very arduous task. 


SAMENVATTING 


Het kweken op resistentie tegen het aardappel-cystenaaltje 


In Januari 1951 werd ons door de directeur van het Potato Genetics Station te 
Cambridge een gering aantal zaden ter beschikking gesteld van drie klonen van 
Solanum andigenum, welke door de nematoloog Dr C. ELLENBY resistent waren be- 
vonden tegen het aardappelcystenaaltje Heterodera rostochiensis. 

Onder de in 1951 uit dit zaad opgekweekte zaailingen kwamen zowel vatbare als 
onvatbare zaalingen voor (tabel 1), waarmee wel was bewezen, dat de resistentie erfe- 
lijk is bepaald. 

Teneinde de overerving nader te kunnen onderzoeken en om een begin te maken 
met een veredelingsprogramma, werden in 1952 op grote schaal kruisingen verricht 
tussen de resistente zaailingen en vele aardappelrassen en bovendien tussen deze 
andigenum zaailingen onderling. 

In 1953 zijn de kruisingszaaisels opgekweekt, terwijl tevens een deel daarvan op 
resistentie is getoetst. De resultaten van dit werk zijn samengevat in de tabellen Zen 3. 
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Op grond daarvan kan de overerving worden verklaard door een erffactor H aan te 
nemen, die onvatbaarheid bepaalt in een tetraploid schema. 

De getalsverhoudingen, welke worden gevonden bij de kruisingen tussen de andige- 
num-zaailingen onderling, stemmen zeer goed overeen met de theoretische waarden, 
die men vindt, wanneer wordt aangenomen dat er slechts recombinatie van chro- 
mosomen twee aan twee plaats heeft en van recombinatie van chromatiden geen sprake 
is. Bij kruising met aardappelrassen wijken de getalsverhoudingen af; er worden te veel 
vatbare planten gevonden. De oorzaken van deze afwijking zijn niet bekend. 

De resistente planten scheiden wel de stof af, die de larven uit de cysten lokt. De 
larven dringen de wortels in grote getale binnen, maar ze ontwikkelen zich niet tot 
geslachtsrijpe dieren. Op een aantal, voorlopig als resistent geklassificeerde planten 
komen enkele kleine cysten voor. De aard en de betekenis van deze cysten zijn nog niet 
bekend. 

Het aantal resistente planten in de F‚-generatie van een kruising tussen een resistente 
andigenum zaailing en een aardappelras is zo hoog, dat het kweken van een resistent 
aardappelras in principe niet moeilijk moet worden geacht. In 1953 zijn 20,000 F,- 
zaailingen van deze kruising te velde opgekweekt. Daaronder komen er slechts zeer 
weinig voor waarvan men kan vermoeden, dat ze de stamplant zouden kunnen zijn 
van een toekomstig ras. De beste onder deze zaailingen zullen daarom weer met rassen 
moeten worden gekruist om het gestelde doel te bereiken. 
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1. INTRODUCTION 


One method of increasing the yield of beets is the creation of polyploid varieties. 
The results obtained so far with these new forms are encouraging. In Germany 
“Polybeta” has been released, which on fertile soils produces more than the K.W.E. 
sugar beet. In Sweden, too, satisfactory results have been attained. The breeding 
establishment Hilleshög puts seed on the market in which a certain percentage of 
tetraploids and triploids occur. In addition polyploid families of the Danish strain 
Maribo exist, which are more productive than the diploid forms according to field 
trials made by the Wiersum Seed Company, Groningen. 

These facts justify the hope that creating polyploid beets will prove a valuable breed- 
ing method. This is the reason why the Foundation for Agricultural Plant Breeding at 
Wageningen has started a beet breeding program involving the production of te- 
traploid beets with special emphasis on fodder beet. The first objective is to secure 
polyploid forms of various strains, which will serve as initial material for the breeding 
work. 

The improvement of the polyploid beets at the Foundation for Agricultural Plant 
Breeding is entrusted to D. KLOEN, while G. J. SPECKMANN is in charge of the col- 
chicine treatment and the cytological research. 


2. INITIAL MATERIAL 


Within recent years research workers have developed various methods of obtaining 
tetraploid plants. Until now colchicine treatment has given the best results. The 
use of other agents often entails great complications, while sometimes a considerable 
percentage of the treated plants die. 

In working with beet various lines can be followed. aft 

1. The best families selected from established sugar- and fodder-beet varieties are 
taken as initial material. One can also start from certified seed lots, which have the 
advantage of possessing a greater wealth of hereditary variation than selections have. 

2. Tetraploids are evolved from the different sugar- and fodder-beet varieties and 
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these tetraploids are crossed. In this method hybrid vigor may be expected by crossing 
fodder beets with high and low dry-matter content. For this purpose sugar beets can 
also be employed. In this case it will probably be necessary to backcross the F, plants 
to a fodder beet. 

3. Crosses can be made between tetraploid and diploid families of a given variety 
or between tetraploid and diploid families of different varieties. 

At the Foundation for Agricultural Plant Breeding seed of the sugar-beet varieties 
Kuhn P and K.W.E. have been treated with colchicine and the resulting tetraploids 
will be used in the first place for crossing with fodder beet. Work is also being done with 
the fodder-beet varieties Friso and Fodder-sugar beet C.B., which have a high dry 
matter content, with the fodder beet Alpha, which has a satisfactory dry matter con- 
tent and a good root shape, and further with the low content varieties Barres Stryne 10 
and Peragis particularly suited to crossing purposes because of their root color, which 
is a useful indicator for revealing the success of the cross. 

Of course these tetraploids have to be maintained by means of family selection in 
order that the cross may be repeated. 


3. COLCHICINE TREATMENT 


In treating with colchicine it is of great importance that the alkaloid be applied at 
a time when many cells are dividing. The plants can best be treated at an early stage 
when they are growing actively. Important factors to be considered are, furthermore, 
the temperature, the concentration of the solution and the duration of the treatment. 
D. E. BREMER-REINDERS and G. BREMER (1) have found that in beet the best results 
are obtained at about 28°C with a concentration of O.l % over a period of 3 hours. 

A quick method of producing evenly germinating seed has been developed by D. 
KLOEN (3). The seed is soaked in running water for 2 hours (temperature about 25 
to 30°C) to eliminate the growth-inhibiting substances. Then the seed is dried quickly 
in a current of warm air of about 35°C. Drying often causes cracking of the seed coat, 
which promotes germination. Afterwards the seed is again soaked for two hours 
in running water and allowed to germinate at a temperature of 28 °C. After one or 
two days a large number of seeds have germinated and show rootlets up to 1 cm long. 
They are now ready for colchicine treatment. 

In January and February 1952 germinated seed of the variety Peragis was treated 
with colchicine according to the method described above. After the treatment the 
colchicine was removed by means of running water and the clusters were put in flats 
with a suitable soil mixture. They were allowed to grow in a greenhouse at 17 °C and 
under long-day conditions, which were obtained by making use of artificial light. 
Above every square meter 5 fluoreseent light tubes of 45 W were kept burning for 
16 hours. The affected seedlings emerged later than the unaffected ones. Many seed- 
lings soon perished. The plants that responded could be recognized by the thick hy- 
pocotyls (Fig. 1). 


Sometimes the cotyledons were also swollen. These features, however, are in the 
first place symptoms of poisoning and did not mean that the seedlings had all become 


polyploid. The plants had to be watched during later development. In general growth 
was slowed down. 
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Fi. 1. RESULTS OF COLCHICINE TREATMENT IN BEETS 
UPPER ROW: PLANTS THAT FAILED TO REACT. LOWER ROW: PLANTS THAT HAVE REACTED 
SHOWING SHORT AND SOMEWHAT THICKENED HYPOCOTYLS 


Fia. 2. BEET LEAVES 
UPPER ROW: LEAVES OF PLANTS THAT HAVE REACTED. LOWER ROW : LEAVES OF UNTREATED 


PLANTS 
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The change in chromosome number was revealed by the leaves. They were thicker, 
dark green and often had irregular margins when doubling had occurred (Fig. 2). 


In all 2500 treated clusters of Peragis were sown in January and February 1 252 at a 
distance of 7 cm between the rows and 2 cm in the rows. This was necessary in order 
to judge the individual plants. The treated seedlings are delicate and require careful 
nursing. After a month the plants showing no response were removed. The plants 
that reacted weakly were also discarded because they had only a small percentage of 
tetraploid cells. The effect of the colchicine treatment was generally most pronounced 
at the four-leaf stage. When the beet plants grew older the response became less 
marked. The strongly deviating plants were often mixoploid. After two months the 
aberrant plants were potted. This had to be done carefully as many showed a poor 
root development. The beets then had 6 to 10 leaves. Many small plants were lost. 

In May 1952 the beets were planted in the field with the ball of soil. Some plants 
that had suffered too much were lost subsequently. During the summer cytological 
investigations were carried out. Of the 1317 beets potted 1203 were planted in the field. 
and 1170 could be examined cytologically. During this examination it was found that: 

364 plants showed only diploid cells 
523 plants were mixoploid 
283 plants showed only tetraploid cells. 

That is to say about 24 % of the plants showed only tetraploid cells when examined 
microscopically. 

In the autumn these tetraploids were put in potato storage houses at a temperature 
of about 5 °C. In 1953 they will be examined again before flowering. 

To evaluate the results of the colchicine treatment the number of germinated seeds 
that have been treated must be considered. In order to obtain some data 4 x 100 
Peragis clusters were allowed to germinate. The results are indicated below. 


Clusters with ë 
4 d Ungerminated 
germinate En 
seeds | 3 gs. 2es. | 1 gs. | 0 g.s. 
dd NENDE LT AES DAE ee mek dl 
| | 
4 13 39 20 24 47 
2 21) 33 21 2 47 
l 10 23 27 39 46 
4 17 37 | 22 20 24 


When these data are used to estimate the numbers involved in the previously men- 
tioned experiment with 2500 clusters of Peragis we get the following figures. 


Number of treated clusters . . . . . . . . 2500 
Number of seeds Tae ee 
Number of ungerminated seeds . . . . . . 800 
Number of germinated seeds . .…. . . . . 3575 
Number of emerged seedlings . . . . . . . 1730 
Number of aberrant plants . . . . . . . . 1317 
Number of plants examined cytologically . . 1170 
Number of. “tetrapleidse … na en 
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The percentage of “tetraploid” plants amounted to 7.9 % of the germinated seeds, 
and to 6.5 % of the total number of seeds. 


4. CYTOLOGICAL INVESTIGATIONS OF FIRST YEAR BEET PLANTS 


The material that has been treated with colchicine must be examined cytologically 
in order to ascertain whether the plants have become tetraploid. Due to the hereditary 
variability of the commercial strains the appearance of the beets are no sure indication 
that the colchicine treatment has succeeded. If the examination of the material is 
delayed until the first generation after the treatment (the “C,”) the chance of isolating 
tetraploids is small. This results from the beet being a biennal plant with a long 
growth period in which a small diploid sector can gain ascendency over the tetraploid 
parts because the latter grow slower. 

Moreover haploid pollen tubes grow faster in the style than diploid ones, which 
reduces the amount of tetraploid seed and favors the formation of triploids or di- 
ploids. The triploids may have a higher yielding capacity than the tetraploids but 
cannot be used in further breeding work, because they are highly sterile owing to 
irregularities at meiosis. 

The cytological examination during the first year is to eliminate individuals with 
diploid cells. About 75 % of the aberrant beets in which diploid cells are detected are 
discarded and the remaining material can be subjected to a more careful cytological 
examination. 

In order tot determine the number of chromosomes a few very young leaves are 
fixed and by means of the phase-contrast microscope the cell division of the unstained 
preparations is studied. 

During the summer of 1951 G. J. SPECKMANN investigated material that had been 
treated with colchicine in the spring by D. E. BREMER-REINDERS(1). The results are pre- 
sented in Table 1. 


Total number of beets 4146 
Total number of tetraploids DOT An 23,3: 
Later the tetraploid beets are tagged and stored. 

A distinction is made between the beets in which tetraploid cells are found and those 
in which no such cells are found. As not all the cells of one plant can be examined it is 
quite possible that an individual provisionally classified as tetraploid is in reality 
mixoploid. Consequently this first cytological examination does not enable us to 
arrive at definite conclusions. 

Though it is quite natural to assume that a stronger concentration of colchicine will 
produce a higher percentage of tetraploids, this supposition is not borne out by the 
data of Table 1. 

Table 2 affords a comparison between 0.1 and 0.2 % colchicine concentrations. 
Each treatment originally involved 660 germinated seed clusters. 
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TABLE 1. CYTOLOGICAL INVESTIGATIONS OF FIRST YEAR BEETS TREATED FOR 2, 2.5 AND 3 HOURS WITH 
0.1 AND 0.2 % COLCHICINE SOLUTIONS 
ne 


Kuhn P 
Total | 4n |_Mixoploid | 2n Den 
OM 2 NN 440 152 155 133 34.5 
OD ER Lil 29 50 38 24.8 
OL AS MEN Ere 233 51 120 62 21.9 
OD an eN On: 82 15 | 38 29 18.2 
872 247 363 262 | 28.3 
KANE 

OND ee en 208 43 | 100 65 | 20.7 
OSR EN. 82 20 | 31 | 31 24.4 
OMS Tet: 160 36 | 68 | 56 225 
DOEN Ee te En ck 64 15 26 23 23.4 
514 114 225 | 175 225) 

Friso | 
OLO ar et ov 49 12 25 12 | 24,5 
OND ED aen ren 18 2) | 11 5 las silat 
OM NRA: 257 57 | 85 | 110 22.6 
ODE Ere Pe 23 5 | 10 | 8 DAT 
RE 131 | 135 22.2 

| | 

| Fodder-sugar beet C.B. 
(OREN as RE ant en 142 25 56 61 17.6 
Oa ee nd 211 | 35 | 72 | 104 16.6 
Oele Sega Pen 3 282 66 | 103 | 113 23.4 
OD ENE Wan 218 54 97 | 67 24.8 

EE BE ee 
853 | 180 328 | 345 21.1 

Barres Stryng 10 
OER 2e ENE nne 124 26 39 59 21.0 
020 hie nst & 40 8 9 23 20.0 
OREN ace ne 111 19 46 46 1e 
OLS 0 IPR «Re 616 147 228 241 239 
ODS A ee 67 14 18 Sk 20.9 
958 214 340 404 22 
Alpha 
ONS IE EE 27 5) 3 19 18.5 
NRO ENEN en 5 9 3 4 2 SEE) 
OENE ASN EA oe ltd? 472 9% 181 195 20.3 
ORS Ee 41 17 9 15 41.5 
549 921 197 231 220 
Hilleshög : 

OSZ ve 58 15 21 22 25.9 
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TABLE 2. RESULT OF THE COLCHICINE TREATMENT AS REVEALED BY THE CYTOLOGICAL EXAMINATION OF 
OF FIRST YEAR BEETS 


ee 


Colchicine ce o 
Variets Oe ee ee | or 
embryos in % examined plants examined | embryos 
| 

KU el oe 6 18200 0.1 673 203 30.1 15,4 
Ee nn te 209 44 21.0 3.3 

VA IE 1320 0.1 368 79 21.4 5.9 
1320 0.2 164 35 2152 2.6 

ENIS As PO tan 1320 | 0.1 169 39 23.0 22 
1320 0.2 41 9 17.0 0.5 

Fodder-sugar beet C.B. . | 1320 | 0.1 524 91 19.2 6.9 
| 132000 0.2 429 89 20.7 6.7 

Barres Stryng 10. ... 1320 0.1 193 43 22.8 Se 
| 1320 0.2 107 22 20.5 1.6 

ANDES Bn 1320 | 0.1 104 20 19.2 155 
1320 | 0.2 50 20 40.0 1.5 


The average number of embryos per cluster was 2. 

As the mortality of Friso, Alpha and Barres Stryno was high, a few weeks later 
more germinated seeds of these varieties were treated with a 0.1 % solution during 
3 hours. These seeds are included in the total number of beets treated for 3 hours 
with a 0.1 % solution given in Table 1. 

As can be seen from Table 2 many seeds died. Moreover there are varietal differen- 
ces as regards response to treatment. In general sugar beet and high content fodder 
beet survive the treatment better than low content fodder beet. Friso, a high content 
fodder beet, is, however, an exception to this rule. Furthermorea 0.2 % concentration 
resulted in a considerably higher mortality, so that more tetraploids were obtained by 
using a 0.1 % concentration. These observations agree with the findings of BREMER- 
REINDERS and BREMER (1). 


5. CYTOLOGICAL INVESTIGATIONS OF SECOND YEAR BEET PLANTS 


As mentioned above many plants can be discarded the first year if they appear to 
be diploid or mixoploid. Further examination will show that among the “tetraploids’’, 
which are kept, there are quite a few mixoploids possessing diploid sectors. These in- 
dividuals have escaped detection because not all cells could be examined. 

The cytological investigations pursued during the second year aim at purifying the 
material by eliminating plants with diploid tissue. 

In the spring of 1950 BREMER-REINDERS and BREMER (1) treated germinated seed 
of the 6 above varieties with colchicine. The aberrant beets were examined cytolo- 
gically and the “tetraploids” were planted in 1951, each variety being duly isolated. 
When a fair-sized leaf rosette had developed a central leaf from each of 5 growing 
__points of each plant was fixed and examined cytologically. The results are presented 
in Table 3. 
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TABLE 3. CYTOLOGICAL EXAMINATION OF SECOND YEAR BEETS, MADE DURING THE ROSETTE STAGE 


Number of f Number of Number of 
Variety plants A Re diploids 

examined 
Kunak s.0 We ME in el Ae 111 86 23 2 
KEN Es 122 95 Di — 
ESO MWE VA Ee A ed IRD) 75 | 33 4 
Fodder-sugar beet C.B. 100 54 | 46 — 
Alphafsets. Ae ee 49 37 | 12 — 
Bartesnstoynosl OM 34 25 9 - 
Totale oen ee 528 DI 150 6 


The percentage of mixoploids was fairly high and even a few diploids were found. 
These observations showed the necessity of re-examining the remaining “tetraploids”’ 
before the flowering stage. 

This was done by taking axillary leaves and young bracts of the tops of the in- 
florescences. Thus the mixoploid beets were discarded before they could contaminate 
the tetraploids at fertilization. When the flowering stalks were about 20 cm long one 
stalk of each beet was examined by taking 3 axillary leaflets coming from different 
sides of the stalk. A few plants that had too little leaf development during the first 
examination were also studied at the same time. 

Table 4 shows that once more several mixoploids were eliminated. The tetraploid 
beets flowered and the seeds of each plant were kept separate. 


TABLE 4. CYTOLOGICAL EXAMINATION OF SECOND YEAR BEETS CARRIED OUT ON YOUNG STALKS 


Variet Total number Number-of Number of 
Ef of beets examined | tetraploids mixoploids 
| 

Kuhn SP 78 60 18 
KEN EMMEN A Lr 91 78 13 
EESONR SE entre ad orn ter 58 55 | 13 
Fodder-sugar beet C.B. ....... 66 53 | 13 
Ann EEN A 55 44 11 
BAGEESRS ETD NLO DE 18 d 
Totalen retnorntdetie rn 380 308 72 


In 1952 “tetraploid” beets resulting from seed treated in 1951 were examined. The 
procedure was modified in some respects in order still further to reduce the number of 
diploid stalks involved in flowering. The beets were not examined at the rosette stage 
as was done previously. Examination at this stage requires considerable work and 
there is no certainty as to tetraploidy, the growing points being usually lost when the 
leaflets are removed with the result that stalks, develop from other points. Furthermore 
in 1951 stalks that had not been examined cytologically also produced seed. These 
stalks could very well be mixoploid or even diploid. 

In 1952, therefore, only one stalk per beet was examined when it was about 20 cm 
long. As before a few axillary leaves were examined. If the stalk proved to be tetraploid 
all other stalks of the same root were removed. If, on the contrary, it proved to be 
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diploid or mixoploid it was excised and another stalk was examined. This process was 


continued until one tetraploid stalk was found, which was then kept and allowed to 
flower. 


Very few Kuhn P and K.W.E. beets were examined. Most of the sugar-beet material 
had been given to private breeders. 

Table 5 shows that the number of tetraploid beets that remain is about as high as 
in 1951. The great advantage, however, is that the percentage of tetraploid seed will 


be probably much higher, because only seed of cytologically examined stalks will be 
harvested. 


TABLE 5. CYTOLOGICAL EXAMINATION CARRIED OUT ON YOUNG STALKS OF SECOND YEAR BEETS 


Number of Number of beets | Number of plants 
Variety beets with tetraploid kept for seed 
examined stalks production 
lv ee Ee 24 15 5 
IEN ee Es Ee 2 4 4 
ESO Me 58 47 43 
Hodder supar beek OG Bart 130 79 79 
A PEA oen ae ber eeen 87 68 68 
EELENES SUR Se LO aen er ater a ee 199 93 82 
510 306 289 


The research done in 1952 proved that it is advisable to plant well-developed 
stecklings, as these form several stalks. In order to preserve the genetical composition 
of the variety seed must be obtained from some 50 to 100 individuals. 


6. SUMMARY 


Tetraploid beets have produced interesting results abroad. This is the reason that 
in 1950 the Foundation for Agricultural Plant Breeding initiated a program for the 
development of tetraploid strains. By treating germinating seed with colchicine enough 
tetraploids can be secured, provided the material be examined during the first and 
the second year. 

Cytological studies made in 1951 with the aid of the phase-contrast microscope 
showed that a 0.1 % colchicine solution is preferable to a 0.2 % solution. The cytolo- 
gical examination has the object of purifying the material. If diploid cells are found 
the plants are discarded. In order to increase the number of tetraploid seeds it is 
necessary to examine the beets again during the second year. In 1951 this was done 
by studying the young leaves in the rosette stage and by taking the axillary leaflets of 
young stalks. As the number of tetraploids in the offspring was disappointingly small 
in 1952 the work was organized somewhat differently. Only one tetraploid stalk of 
each plant was kept, all other stalks were removed. 

The investigations are being continued. 
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1. SAMENVATTING 

Het verkrijgen van tetraploide bieten 

Met tetraploide suikerbieten zijn in het buitenland reeds opmerkelijke resultaten 
verkregen. Dit is een van de redenen dat de S.V.P. de polyploidie-veredeling van bieten 
in 1950 ter hand heeft genomen. 

Aangegeven wordt dat colchicine-behandeling van kiemend zaad met succes kan 
worden toegepast om een voldoend aantal tetraploiden te verkrijgen mits het afwij- 
kende materiaal in het eerste en tweede levensjaar wordt onderzocht. 

Uit het cytologische onderzoek, dat in 1951 met behulp van de phase-contrast mi- 
croscoop aan in dat jaar met colchicine behandeld materiaal werd verricht, blijkt dat 
een 0,1 % oplossing te verkiezen is boven een 0,2 %. Het cytologische onderzoek heeft 
vooral ten doel om het materiaal te zuiveren van diploide planten of scheuten. 

Voor het opvoeren van het percentage tetraploide zaden is het noodzakelijk, dat de 
stekbieten in het tweede levensjaar wederom worden onderzocht. In 1951 werd dit uit- 
gevoerd aan jonge hartblaadjes in het bladrozetstadium en aan okselblaadjes van jon- 
ge stengels. Aangezien het percentage tetraploiden in de nakomelingschappen tegen- 
viel, is het onderzoek in 1952 slechts geschied aan één jonge stengel per biet. Was hij 
tetraploid, dan werden de andere stengels verwijderd; indien hij daarentegen diploid 
was, werden de overige stengels onderzocht totdat er een tetraploide gevonden werd. 

Het onderzoek wordt voortgezet. 
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1. INTRODUCTION 


In previous publications (4,5) the author has discussed the amount of losses, caused 
by the potato late blight fungus, Phytophthora infestans, in the Netherlands. When in 
1943 breeding for immunity started at the Plant Breeding Station of the “Centraal 
Bureau”, inoculations of potato seedlings were performed with two races, viz. 0 and 
15). Afterwards six new races differing definitely from each other in their spectrum 
were discovered and isolated. This was illustrated in the reactions of the test series used 
in differentiating the races found in the Netherlands (5, table 1). Relationships and 
differences between the races were outlined in a diagram (5, fig.1). The observed. 
segregations upon inoculation with various races were explained by the assumption of 
three independent dominant factors: R,, R‚, R,. The presence of a fourth gene R,, pre- 
liminarily labelled Rs; (5), and also behaving dominantly, will be demonstrated below. 


2. INHERITANCE OF IMMUNITY 


The immunity of clone 44315 of the test series (5) could not be explained by the 
presence of one of the three genes identified previously. Experiments were performed 
in order to demonstrate the mode of inheritance of immunity in this clone. 79 seedlings 
of cross 52117 (—= 44315 X Koopmans Blauwe) were grown in pots in the greenhouse. 
Immunity or susceptibility was determined by inoculating detached leaves on moist 
filter paper with suspensions of races 0; 1; 2 and 4 (table 1). 


TABLE 1. SEGREGATION IN R4 X T PROGENY 52117 
(44315 X KOOPMANS BLAUWE) 


Number of Race 
seedlings 0 | 7 | 2 | 4 
41 s s Ss 
38 R R R 


Thus it appeared that half of the seedlings were susceptible to all races used. The 
other half was immune from 0; / and 2 but susceptible to race 4, just like the mother 
plant 4431-5. This may be explained in assuming a dominant gene R, in simplex con- 
dition in 4431-5, controlling immunity from the races 0; 1 and 2. 

Four dominant genes derived from S. demissum have now been identified. Inter- 
relationships of genes and races are given in table 2. 

1) The international nomenclature proposed in (2) is used throughout this publication. 
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TABLE 2. INTERRELATIONSHIPS OF GENES FOR IMMUNITY AND RACES OF P. INFESTANS, FOUND IN THE 


NETHERLANDS 
0 1 | 2 4 14 24 1,2,4 | Dn 
| | 
R, R s | R | R s | R s | R 
Rs | R R. | S R R | Ss | Ss | s 
Rs R Rete R R R R | s 
R, R R | R Ss s Ss s Ss 


From table 2 it is evident, that immunity from all races is expected if the genes R, 
and R; are brought together because of the dominance of immunity to susceptibility. 
The other two factors are not important as far as immunity from the races known in 
the Netherlands is concerned. However, it is possible that new races will be found in 
future. In fact, some strains isolated by BLACK (1) have already been demonstrated 
to be different from those found in our country (2, 4). Therefore it is thought recom- 
mendable to combine all genes. 

Methods of inoculation were essentially the same as outlined before (4, 5). In the 
following tables the significant terms only are indicated. 


A. Progenies of R‚ X Rs; crosses 


TABLE 3. SEGREGATION IN Ri X R3 PROGENIES 


(1949) Sn | Ist inoculation 2nd inoculation 3rd inoculation 4th inoculation 
5 eries 
en Racel s R %R|Racel s R AR | Race s R %R | Race | s | R %R 
| | 1 | 
4735 1) Ave 2eitsch Aah rde eea ede Hoo ene 8 | 67|14| 0 | 8 [100 
B 0 Oele GS eind 4 Ol 60e (E20 | 9 [100/14| O 9 [100 
Cl dar LOTS Le tel OR ELS GS RO ONO 
4764 °) AN ON SON KS ONK ZM 28 | 52/65 |14| O0 | 52/100124| O0 [49 1100 
B ON LZS ZES MINT Sa LON TO 2 Ok TOU OO 
Cele: Ore 10 e33 ANT EEL OMAN GE 2,4 O1 74100 | 


1) 4735 — 4428 X 43160-12 
5) 4764 — 44282 Xx 4316012 


Clones 4428 and 4428-2 were shown to be simplex R, and clone 43160-12 simplex 
R, (4, 5). The factorial scheme of these crosses will, simplified, run as follows: 


Parents: r,R; RiE, 
Gametes: r‚ + R; Riek Tj 
Zygotes: R‚Rs + Rr + ‚Ra + rrs 


Thus, R‚R‚, R, and R, individuals or 75 % of the seedlings will be immune from the 
races 0; 2; 4 and 2, 4; only R‚ R, or 25 % of the seedlings will be immune from /, 2, 4 
and 2, 3, 4. An inoculation with 7; 1, 4or l, 2, 4 following one with 0; 2; 4 or 2, 4 is 


expected to give a 1 : 2 (susc.: imm.) segregation. The y?-test (table 4) reveals that the 
hypothesis agrees well with the observed data. 
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TABLE 4. X?-TEST OF THE DATA OF TABLE 3 


Cross | Ratio | Expected Observed | KS | P 

4735 | jena | 25E 6S 28 : 74 | 0.327 | > 0.50 
| 1-2 | 14.7: 293 14: 30 | 0.050 > 0.80 

4764 | Tes |_ 49.5 : 148.5 52:146 | 0168 > 0.60 
| eee. 44.7: 893 | 46: 88 | 0057 | > 0.80 


Seedlings out of a number of crosses of this type were inoculated with a mixture of 
zoospores of the races /, 2, fand 2, 3, 4 in 1951 and 1952 (table 5 A). 


TABLE 5. SEGREGATION IN PROGENIES OF CROSSES OF VARIOUS TYPES UPON INOCULATION WITH A MIX- 
TURE OF RACES /, 2, 4 AND 2, 3, 4 


Number of Segregation 
Section dd land Observed Expected 
iden aen. s | R | oR s R DR 
| | | | | 
vaN RIeeRs 42 7021 | 2267 | 24.4 6966 2322 IR25:0 
B RR er 114 127753 | 8705 | 23.9 273432 ATOLIES 25.0 
@ ROR 20 5974 | 3666 | 38.0 \ 6025 3615 SMS) 
D RTR ek 21 3888 | 2192 | 36.1 | 3800 2280 SS 
E Ree Riks 5 496 143 | 22.4 | 479.25 159.75 | 25.0 
F | RER 12 92 JO Z8k | 80 48 MS) 
G PER Rs 6 52 19 | 26.8 | 5329 IAS 250 
H RR RR. 1 20 (OM 3323 0 18575) LZS it SUS 
1 | R‚Rs X RoR; | 2) (67 95, 36:31 114.625 | 147.375) 56:25 
K RR: S:P55) 10 | 1604 | 1410 | 46.6 | 1318.625 | 1695.375 | 56.25 
1) S.P. —= spontaneous progeny (natural selfing). 


In general the observed segregations agree closely with the theoretically expected 
ones, though segregations in some crosses are slightly deviating. In most of these 
cases a relatively small number of seedlings were inoculated and divergences might 
have occurred to either side of the theoretical ratio. The usually small number of 
seedlings suggests chance to be the cause, but other reasons cannot be excluded, as no 
cytological investigations concerning meiosis were performed. 


B. Progenies of R‚R3; X r crosses 


Progenies of crosses of this type are theoretically expected to segregate in exactly the 
same ratio as R‚ X Ry progenies, dealt with in the previous section. A factorial scheme 
will be superfluous. Quite a number of these progenies were inoculated with races 1,2,4 
+ 2,3, 4 during 1951 and 1952 (table 5, B). 

Again there is in general sufficient agreement between observation and expectation. 

Upon inoculation with race 1, 2, 4 half of the seedlings are expected to resist the 
fungus, as is shown in fig.l by 5022, segregating in 46 attacked and 49 non-attacked 
plants. 
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FIG. 1. SEGREGATION (S 46, R 49) IN THE RR; X R CROSS 5022 (473734 X ULTIMUS) UPON INOCU- 
LATION WITH RACE 1, 2, 4. 


C. Progenies of R‚R; Xx R3 crosses 

The factorial scheme of these crosses will be: 
Parents: R‚R3 Rs 
Gametes: R‚Rs + Rr; + r,R3 + r4r3 TRs + rurs 
Zygotes: Rir,RsR3 + ririRaRs + 2 RiriRars + 2 rR3 + Rin + Ir3 

Upon inoculation with races 1, 2, 4 + 2,3, 4 only the R‚R;R; and RR» genotypes 
will be immune; thus $ or 37.5 % will be expected, provided everything goes regularly. 
Seedlings of aà number of crosses of this type were inoculated in 1952 (table 5, C). 


D. Progenies of R‚R, X Ry crosses 


In general outlines the factorial scheme of these crosses is very similar to that of the 
previous section, the male parent being simplex R, instead of simplex R…. Genotypes 
R‚R;Rs and R‚R; will be immune from 7, 2, 4 + 2, 3, 4, thus & will be expected to 
survive infection (table 5, D). 


E. Progenies of R; X RR crosses 


One such cross was investigated more closely by means of successive inoculations 
with various races (table 6). 
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TABLE 6. SEGREGATION IN A R3 X RiRs PROGENY 


(1952) | Ist inocuation 


| 2nd inoculation 3rd i i 
(1952 ee Ih 2 de Cc A St inoculation 
Race | s | R |R | Race | s | R |%R| Race | s | R | %R 
| re ed | | 
49111 Medal 4.122: |-85| | | | 
Bl 4 bh |87 ADERAE: 41159) 1,2, 4 | 20 Zlk Sl 
e BEEZO od 4e 10 | 65 [28% 2, 3, 44 20 | 35 | 64 


49111 — 464216 X 45384 


Clone 464216 was shown to give 49 % (s 930, R 889) seedlings immune from race 
1, 2, 4 in crosses with the S. tuberosum varieties Earlaine, Fransen, Frühmölle, Ka- 
tahdin, Record and Sirtema. Since 464216 is susceptible to race 2, 3, 4 it does not 
possess factor R,. From the segregations in cross 49111 the presence of a factor other 
than R; cannot be demonstrated, so clone 4642-16 is suggested to be simplex Rs. 
Clone 45384 was demonstrated to be of the R‚R, genotype (4, table 39). It is not 
thought necessary to write down the complete-factorial scheme in detail. It will be 
evident that 8 different genotypes will occur, theoretically in equal proportions, viz. 
R‚R‚Rs, R‚Rs, R‚R3, RoR3, R‚, Ro, Rj and r. Thus, upon inoeulation with 0 or 4/4 or 
87.5 % of the seedlings is expected to be immune, only the recessive genotypes being 
susceptible. Actually 85 % and 91 % were found. When 2, 3, 4 is inoculated after 4, 
genotypes R‚R3, Ro and R3 will be susceptible; a 3:4 segregation is expected, 57 % 
being immune. In fact 59 % was observed. In a third inoculation with /, 2, 4 genotypes 
R‚R, and R,‚ will be susceptible and genotypes R‚R‚R3z and R‚R3 immune. A 2:2 
segregation is expected; 51 % immune seedlings were found. 

Upon inoculation with race 2 the r and R, genotypes will prove susceptible, thus 
a 2: 6 ratio is expected; 79 % was recorded. A second inoculation with race /, 4 will 
show the R, genotypes to be susceptible, thus a 1: 5 segregation is expected; 87 % 
(theoretically 83 %) was observed. Race 2, 3, 4 in a third inoculation will attack the 
RR and R3 genotypes, the R‚R‚R3, R‚Rand R‚R3 genotypes being immune. Thus 
a 2: 3 segregation is expected; 64 % (tbeoretically 60 %) was observed. 

Upon inoculation with races 1, 2, 4 + 2, 3, 4 the genotypes R‚R‚R; and R‚R3 only 
will prove to be immune; this is 25 % of the seedlings. Actually 22.4 % was found in 
3 crosses in 1951 (table 5, E). 


F. Progenies of R3 X R‚R3 crosses 


In progenies of this type 37.5 %, of the seedlings are expected to be immune from 
1,2,4 + 2, 3, 4, these crosses being the reciprocal ones of those of section C. However, 
only 28.1 % was found (table 5, F). It is true that the numbers of inoculated seedlings 
were low. Table 7 gives some further information and allows more detailed analysis. 

The crosses 50237 and 5136 are dealt with in section F of table 5. It is shown by the 
y-test that the segregation in 50237 is close to expectation; however, that in 5136 
is not. Clone 449-8 seems to give female gametes in normal proportions, as is illu- 
strated by the segregation in 5139. Thus the abnormal low percentage of immune seed- 
lings may be attributed to 476815. Clone 476815, when used as a mother plant, gives 
normal segregations (only in 51198 there is an excess of immune seedlings). However, 
this does not necessarily imply that the male gametes are produced in normal propor- 
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TABLE 7. SEGREGATION IN PROGENIES OF VARIOUS TYPES OF CROSSES 


Segregation 
Chess Pareniase Genotypes Ee Observed Theoretical xe P 
| s 1 RL ARR 
Ï | | 
50237 442834 x 476841 R; R‚R, | 2,24 +2,3,4 But 8 ISS | OM ED 0.003 | > 0.95 
5136 |. 4498 X 476815 | Rex RaRa 1,24 42034 79) 265/ 26:25 SN STO DONE 0I02 
5139 449_8 xXx 47237116 | Rs, xr 1 Âe 9505525 | 1 1 | 50.0 0.50 > 0.40 
51194 476815 x 47237116 RER a | Z,2,4+2,3,4 | 175 63 1 26.5 (31 25.0 027 050 
51198 | 4768-15 X Agnes RoR; xr [1,2442,3,4| 499 | 197 | 28.3 |3|1|25.0 |399 | <005 
51199 476815 x Katahdin RR Ar 1,2,442,3,4 Ko 17 | 31,5 fS3 1 Te 2500 at > 0.20 
51200 | 4768-15 x Marktred- | 
witzer Frühe Beker 1,2,4+2,3,4 | 365 | 145 1e 2400 1 SAE 200: 0.28 > 0.80 
51201 476815 x Koopmans | | 
Blauwe RiRs Xr 1,2,4 +2,3,4 | 246 89 | 26.6 | 3 | 1 25:0 0.44 > 0.50 
51202 476815 x Oberarn- Í 
bacher Frühe RaRs 2 1,2,4+2,3,4 | 724 | 240 24.8° |L 3| 1/-25:0: | 0:005: k== 0:90 
51203 476815 S.P. R‚R., S-P: 1,2,4+2,3,4 49 78 | 61.4 | 71-91:56.25 | 1.55 > 0.20 


tions also. From progeny 51203 (spontaneous pollination of 476815) no indications 
can be obtained that the R‚R3 gametes in the pollen are formed less frequently than the 
other gametes. Thus it must be assumed that either chance or a preferential pairing is 
the cause of the low percentage of immune seedlings in 5136. 


G. Progenies of r X R‚Rg3 crosses 

Only very few seedlings from six crosses were inoculated with races 1, 2, 4 + 2, 3, 4 
(table 5, G). The observed segregation is in close agreement with the theoretically 
expected one. In one of the four crosses involved clone 4768-41 was the male parent. 
The normal segregation agrees closely with the segregation in 50237 (table 7). 


H. A progeny of a R‚R3 Xx R‚RJ cross 
In inoculations with races 1, 2, 4 + 2, 3, 4 gene R, is of no importance, so 37.5 % 
immune seedlings is expected as in section D. Actually 33.3 % was observed, which 


may be regarded as close to expectation, taking in account the small number of seed- 
lings (table 5, H). 


1. Progenies of RR; X R‚R3 crosses 


The factorial scheme of this type of crosses may be set out in a diagram, in which, 
for the sake of simplicity only significant terms are mentioned. 


. | r | R, R; RR; 
TT Ee 
is È R, Rs RR; 
R, R, RR, RR; R‚RR; 
R; Rs; R‚R; RsRs R‚RsRs 
RR; RR; R‚R‚R; R‚R‚R; R‚R‚RsR; 


Upon inoculation with a 1, 2, 4 + 2, 3, 4 mixture all individuals possessing one or 
two genes R, and R, are immune; seedlings lacking R, or Rs genes or both will be 
susceptible. Thus a 7: 9 (s: R) segregation is expected theoretically. 
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Table 5, 1, however, shows a definite deviation from the expected ratio. More in- 


formation concerning the clones involved is given in tables 7 and 8. 


Q Te IN SEN 7 J 
TABLE 8. SEGREGATIONS IN PROGENIES OF VARIOUS TYPES OF CROSSES UPON INOCULATION WITH RACES 
1,2,4 +2,3,4 


| Segregation | 

| me 
Cross | Parentage | Genotypes | nen | mfeoretieel 2 P 

|s | R | Roese. R R 
51124 | 473958 x 476815 RR; X RR; O2 Dt DA KGN EI ZON 
51192 | 476815 X 4768-42 | R‚Rs X R‚Rs | 75| 70| 48.3 | 7 | 9 | 56.25 | 4.05 | < 0.05 
50168 \ 473958 X Alpha RAR | 263 OS 2 ONS AIEN 2510 0.24 | > 0.60 
50170 | 473958 Xx Noordstar ROR ST ‚181 | Sa 2 SOES MI 2570 0.14 | > 0.70 
50171 | 4739-58 x Record RR 127 39 023.53 al 1 IP25:0 | 0:20 “= 0:60 
50172 | 473958 Xx Ysselster ERIRs Ar Giel 2270 SNIK 25.0 0.28 | > 0.50 
51131 | 4739-58 Xx Alpha | RER [243 | 92| 27.4 | 3 | ln R25E0 1.08 | > 0.20 
51135 | 473958 Xx Cayuga | REReeer 463 172 | 2 TLS 2:50 1.47 | > 0.20 
51138 | 4739-58 Xx Katahdin | R‚R; Xr (412 | 132 | 24.3 | 3 | 12520 0.16 | — 0.60 
51141 | 4739-58 X Noordstar | R‚R‚ Xr _ |337/136| 287 |3 | 1 |25.0 | 3.55 | > 0.05 


The data of table 8 illustrate well the normal genetic behaviour of clone 473958. In 
ali eight crosses with recessives, cited there, segregations are in agreement with expec- 
tation. In all, progenies of 19 crosses of this type having 4739-58 as a mother plant, 
were inoculated with /, 2, 4 + 2, 3, 4 during 1951 and 1952, with a total of 7781 
seedlings and a segregation of 5857 susceptible and 1924 immune (% R — 24.7), which 
is close to expectation (P>>0.50). Thus there seems to be no doubt about the normal 
formation of gametes in 473958. 

In section F, table 7, the normal behaviour of 476815 as a mother plant has already 
been shown. There also appeared to be no reason to assume an abnormal ratio of the 
genotypes in the pollen of 476815. Nevertheless, the percentage of immune seedlings 
in 5136 was too low. This is still more so in 51124, as is illustrated by P<0.01. Howe- 
ver, in 51192 there is only a slight deficit of immune seedlings. Unfortunately, it was 
impossible to check the genetic behaviour of 476842 both as a mother and as a father 
plant; there were crosses and also a S.P. progeny available, but because of a low 
germination of the blight spores used the segregations were not reliable. 


K. Spontaneous progenies of R‚R3 individuals 

If pollination has actually taken place by pollen of the plant itself, then 56.25 % 
immune seedlings are expected as in the previous section, supposing random pairing 
and segregation. However, there is, as is shown in table 5, K,‚ an excess of susceptible 
genotypes. In connection with the data of section I it would be interesting to study 
additional information (tables 9 and 10). 

From table 9 it is evident that in the spontaneous progenies 50261, 50233, 5171 and 
51203 the assumption of self-pollination and normal segregation fits in well with 
the observed data. However, in other progenies there is an excess of susceptible 
seedlings, the percentage of immune seedlings even falling to 16.7 % in 51 13 
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TABLE 9, SEGREGATION IN A NUMBER OF SPONTANEOUSLY POLLINATED PROGENIES OF R‚R3 INDIVIDUALS 
UPON INOCULATION WITH RACES 1, 2,4 + 2, 3,4 


Spontaneous Parentage Observed segregation x2 P 
progeny s R | %R 
SD 
50173 |_ 4739-58 184 63 | 252 95.08 < 0.01 
50261 476815 31 28 47.5 1.78 > 0.10 
50233 476841 12 21 63.6 0.52 > 0.40 
5171 473937 231 241 51.1 1.29 > 0.20 
5195 | _4739-49 7 42 35:3 21537 < 0.01 
51113 | 473953 Ĳ5 15 16.7 59.08 < 0.01 
51145 473958 174 85 32.8 58.53 < 0.01 
51163 |_ 4739-60 48 14 22.6 29.04 < 0.01 
51203 476815 49 78 61.4 1555 > 0.20 
51269 416841 1253 823 232 5.81 < 0.02 
| 1604 1410 46.6 


TABLE 10. SEGREGATION IN PROGENIES OF R‚R; X RAND R X R;R3 CROSSES UPON INOCULATION WITH 
RACES 1, 2,4 + 2, 3,4 


Genotype RR X r Genotype r X R‚Rs 
Immune parent |Number) Observed segregation Number | Observed segregation 
of XS P of X P 
crosses s R %R crosses s R OR 
| 

(1951) 473958 4 617 | 202 | 24.7 | 0.06 | > 0.80 | 
(1951) 476841 2 171 |, 61 26.3 | 0.21 | > 0.60 3 ZS 10 {28.6 | 1.54 |> 0.20 
(1952) 473937 2 1997226 ON OSZ 00 | 
(1952) 473949 8 2257 | 794 | 26.0 | 1.68 | > 0.10 1 6 2 25.0 | 0.00 1.00 
(1952) 473953 6 [2413 | 764 | 24.0 | 1.51 | > 0.20 
(1952) 473958 15 5240 1722 | 24.7 | 0.26 | > 0.60 
(1952) 473960 14 [4595 1219 | 21.0 (50.44 | < 0.01 
(1952) 476815 6 2046 | 721 | 26.1 | 1.62 | > 0.20 
(1952) 476841 6 1170 | 379 | 24.5 | 0.22 | > 0.60 1 16 6 | 27.3 | 0.06 [> 0.80 


Table 10 illustrates the normal genetic behaviour in crosses of the clones figuring in 
table 9, the only exception being clone 473960. In both of the reciprocal types of 
crosses 25.0 % immune seedlings are expected upon inoculation with races 1, 2, 4 + 
+ 2, 3, 4. Though the numbers of seedlings are small, the segregation in ther X R‚R3 
crosses do not suggest a preferential pairing or formation of male gametes in abnor- 
mal proportions, e.g. caused by an unbalanced number of chromosomes. In the pro- 
genies of 473960, however, there is such an excess of susceptible individuals that a 
normal segregation is improbable, but, the percentage of immune seedlings in 51163 
(table 9) is still lower than might be expected from the percentage of 21.0 % in crosses 
with. recessives. 

It is not possible to conclude whether spontaneous cross-fertilization by Ry, Ra and/ 
or r pollen or preferential pairing or both took place at different degrees. DoRsT (3) 
made several observations which indicate cross-pollination of potato flowers by small 
bumble bees. On the other hand, in view of the segregations in 51124 and 51192 
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(table 8) a preferential pairing, leading to a deficit of immune derivatives, is also a 
possible explanation. 

Spontaneous progenies of 4768-15 were inoculated in 1951 and 1952, both segre- 
gating in agreement with expectation. Of the two spontaneous progenies of 476841 
only that of 50233 seemed to be normal, that of 51269 showing a small deviation 
from standard ratios. 

Spontaneous progenies of 4739-58 both are greatly deficient in immune seedlings. 


3. DISCUSSION 


In breeding potatoes for immunity from P. infestans progenies of a number of 
genetical types were inoculated with a mixture of the races 1, 2, 4 and 2, 3, 4 during 
1951 and 1952 (table 5) In the greater part of these types segregations agreed closely 
with the hypotheses, postulated before. In some crosses, however, there was a deficit 
of immune seedlings. This occurred also in most of the spontaneous progenies tested. 

There seems to be no obvious reason for this phenomenon. For instance, clone 
476815 is segregating about normally in crosses with recessives and in spontaneous 
progenies; in crosses with 4498 (5136, table 7) and 4739-—58 (51124, table 8), however, 
there is an excess of susceptible seedlings. There seemed to be no support to the 
assumption of irregular formation of gametes in the pollen. Therefore linkage is not 
likely to be the cause. This possibility might be explored by means of successive inocu- 
lations with various races. Another possible explanation is preferential pairing of the 
gametes at fertilization, may be as a consequence of differences in growth rate of the 
pollen genotypes (certation). A slower growth of the pollen tubes of the R‚R; types 
must then be assumed. It is not clear, however, why this phenomenon should operate 
in certain cases and not in others. If certation actually occurs, its operation must be 
governed by (an) other factor(s). 

In selfings (in which way obtained?) of genotypes with one or two different genes 
for immunity BLACK (1) did not encounter percentages of immune seedlings that were 
lower than might be expected with normal segregations, nor did he in crosses of two 
identical genotypes. On the contrary, an excess of immune derivatives was observed 
in crosses with individuals duplex in a certain factor (used as father plants). 

However, the author investigated some crosses with plants interpreted to be duplex 
and observed segregations that strongly suggested pairing at random (5). In the opi- 
nion of the author the results of BLACK (1) on this type of crosses seem to agree better 
with the hypothesis of pairing at random between all genes than with the assumption 
_of preferential pairing. An extensive discussion will not be given here, crosses of the 
type in question not being considered in this publication. 

Segregations in spontaneously pollinated progenies cannot be regarded as substan- 
tial evidence, cross pollination by insects being possible (3). Further research regarding 
this problem may be done with progenies from controlled crosses and selfings. 


4. SUMMARY 

Progenies of crosses of the following genetical types were inoculated with and se- 
lected for immunity from the races 1, 2, 4 and 2, 3, 4 of Phytophthora infestans, vIz. 
(dominant symbols only) R‚ XR, RiRaxr, RyR3 Ra, RuRax Ro, Rox R‚Rs, Rs X 
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R‚R3, rX R‚R3, R‚R3 X RiRo, RiRa3xRiRe and RR; S.P. (spontaneously pollinated). 
One RX RiR; progeny, two R‚R3  R‚R3 progenies and six (out of ten) S.P. progenies 
segregated with a larger or smaller deficit of immune seedlings as was expected 
according to the hypotheses that were postulated before and which appeared to be in 
agreement with the observed segregations in the other progenies. There are insuf- 
ficient data of unquestionable reliability to explain the deviating segregations with 
certation, linkage or irregular chromosomal behaviour; cytological investigations 
were not performed. 


5. SAMENVATTING 


Onderzoekingen over de erfelijkheid van de resistentie tegen Phytophthora infestans 
bij aardappelen, afstammend van Solanum demissum Lindl. 


Nakomelingschappen van kruisingen van de volgende genetische samenstellingen 
(wat de resistentiefactoren betreft) werden geïnoculeerd met en geselecteerd op resis- 
tentie tegen de physio’s 1, 2, 4 en 2, 3, 4 van P. infestans, nl. R‚xR3, RiR3 xr, 
R‚R3X Ras, RiRsX Ri, R3XRiRo, RsXRiRa, rXRiRs, RiRsxRiRo, RjRsxRiR3 
en R‚R3 S.P. (spontaan bestoven). Enkele kruisingen werden nader geanalyseerd door 
middel van herhaalde inoculaties met verschillende physio’s; zij bevestigden de con- 
clusies, uit de splitsingen van de met 1, 2, 4 + 2, 3, 4 geïnoculeerde nakomelingschap- 
pen getrokken. Het merendeel der splitsingen was geheel in overeenstemming met de 
reeds eerder opgestelde hypothesen. In 9 nakomelingschappen, nl. één R3 X R‚R3, 
twee R‚R; x R‚Rzen zes R‚R3 S.P., was er een groter of kleiner tekort aan resistente 
zaailingen. Aangezien dit niet het geval is in alle kruisingen met R‚R3-klonen als vader 
en dezelfde klonen als moeder bijna steeds geheel normale splitsingsgetallen geven, 
moeten de abnormaal lage percentages resistente zaailingen teweeggebracht worden 
door andere oorzaken. Koppeling en afstoting is niet waarschijnlijk, certatie is moge- 
lijk (met dien verstande, dat r-stuifmeel het snelst zou moeten groeien), hoewel het al 
of niet optreden van certatie dan weer afhankelijk moet zijn van andere factoren. S.P. 
nakomelingschappen van R‚Rj-klonen vormen geen betrouwbaar studiemateriaal, 
omdat kruisbestuiving door insecten mogelijk wordt geacht (3). Verder onderzoek 
zal aan gecontroleerde zelf bestuivingen moeten worden gedaan. 


LITERATURE 


1. BLACK, W., Inheritance of resistance to blight (Phytophthora infestans) in potatoes: interrelation- 
ships of genes and strains.-Proc. roy. soc. Edinb. B, 64 (1952): 312-352. 

2. BLACK, W.; MASTENBROEK, C.; MiLrs, W. R. & PETERSON, L. C., A proposal for an international 
nomenclature of races of Phytophthora infestans and of genes controlling immunity in Solanum 
demissum derivatives. Euphytica 2 (1953): 173-179. 

3. Dorst, J. C., De veredeling van de aardappel. Chapter 10 of WELLENSIEK, S. J., Grondslagen der 
algemene plantenveredeling. Tjeenk Willink, Haarlem (1943). 

4. MASTENBROEK, C., Over de differentiatie van Phytophthora infestans (MoNT.) pe BARY en de ver- 
erving van de resistentie van Solanum demissum LiNDL. — Thesis Landbouwhogeschool, Wagenin- 
gen. Amsterdam, Kinsbergen, 1952, 121 p. 

5. MASTENBROEK, C., Investigations into the inheritance of the immunity from Phytophthora infestans 
DE B. of Solanum demissum Linpr. — Euphytica 1 (1952): 187-198. 


206 


mmm 


Euphytica 2 (1953): 207-210 
COMBINED PLANT INTRODUCTION 
FOR WESTERN EUROPE? 


ESKOCH 
Aardenburg (Zeeland) 


Received 7 Aug. 1953 


In perusing a list of plants cultivated in western Europe, one is struck by the fact 
that the majority of the important plants are of foreign origin. The time and method 
of introduction are unknown for most of them. Some may have been part of gifts 
from foreign kings and others probably brought as spoils or as curiosities by armies. 
After the discovery of America many unknown plants that had seemed valuable to 
the conquerors were introduced. Most of the introductions were accidental and in all 
cases only a very small part of the available varieties must have been involved. 

Even if some of the strains known as the best in the lands of origin were introduced, 
it is far from probable that these were also suited to the conditions of western Europe. 
On the other hand some of the indigenous plants not cultivated by the natives might 
have been of great value to the economy of western Europe. 

Á large part of earlier imports undoubtedly was lost. Even if a man interested in 
new plants tried to cultivate them, lasting success was far from sure. Insufficient 
knowledge of the adaptability of the plant or of the use of the product, an occasional 
killing frost, the ravages caused by one of the many wars, sickness or death of the 
experimentor, etc. could stop all efforts that might have succeeded under more favorable 
conditions. 

If one considers the hazards to which many valuable introductions were exposed, 
it is astonishing that such a crop as the Irish potato succeeded in establishing itself. 
How many imports did take place and how small was the number of tubers, bearers 
of all the characters of our varieties till only a short time ago, that arrived at our 
shores? We shall never know! If a ship that brought some of these potatoes had been 
wrecked in a storm, history in many countries might have been vastly different. 

In modern times we leave as little as possible to chance. Research has become the 
basis of processing industries, for the fighting of diseases and pests, the eradication 
of weeds, the uses of plants and their by-products, and for many other vital problems. 
The foundation for the improvement of crops, the sampling and studying of wild or 
unknown plants or varieties, is still in its infancy. Expeditions have been sent to gene 
centra for gathering primitive varieties of cultivated plants with the object of using 
the collected material in breeding for resistance to diseases, frost and other unfavorable 
conditions, but the aim was restricted. The time spent in studying the plants in their 
original habitat was at the best a few months. 

Botanists describing the flora of some new country give a systematic view of the 
botanical details while many differences, often of minor morphological significance, 
_but of great agricultural interest, are not taken into account. 

The searching of this world for its still hidden plant treasures has been done in a 
stepmotherly way. Exploring was done during trips of longer or shorter duration and 
the explorers had either a limited aim, such as the gathering of wild or primitive po- 
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tatoes, or they tried to cover a large territory and got only a “snapshot” here and there 
of botanical and economical particularities. Almost always the plants cultivated by 
the local people received the largest attention. 

If one considers that even in this hasty combing over, very valuable plants and 
strains have been found, one is inclined to wonder why a more intense search was not 
made in such rich hunting grounds! 

The principal cause may be that such explorations cost too much and that the 
strings of the government purses have been rather tight with regard to the develop- 
ment and improvement of agriculture. 

Plant hunting for one country may have great value for its neighbours or for any 
country in the same climatic zone. Co-operation between some countries might lessen 
the costs considerably. At the same time the number of persons specially suited for 
this work becomes larger, and this is an important factor. In addition to agronomists, 
such specialists as mycologists, botanists and horticulturists are essential. 

It seems to me that plant exploration should not be restricted to parties making a 
trip, but that a group of specialists should be stationed in the country involved to 
explore intensively the wild and cultivated plants. During a period of one or more 
years, such a group of explorers could cover the country much better than any series 
of expeditions. The material collected could either be sent home immediately or cul- 
tivated under supervision in the land of origin to produce at least one crop. 

For annual plants I should prefer the latter method. If the collected material is 
cultivated in “strain stations’ each situated in a typical area, it would be possible to 
rogue out worthless strains and to multiply valuable material for use in Europe. At 
the same time there would be an opportunity to free it, as far as possible, from dan- 
gerous insect pests, diseases and weeds. Quarantine in Europe would still be necessary, 
but the dangers connected with plant introduction, would be less great. 

For most perennial plants too, much time would be lost if they were cultivated for 
at least one cyclus, and for some long living plants, such as forest trees, it would be 
completely impossible. If, however, it takes only a short time, say 2 years, to reach 
the state that a plant can be judged, I should prefer to cultivate and test it as an 
annual. 

If seeds and planting material are sent by the personnel of a strain station, they 
can be in a perfect condition and the time to reach Europe can be reduced as much as 
possible. 

The trend in developing primitive countries may cause the loss of valuable breeding 
material, when the native people gradually change their indigenous varieties for 
selected imported ones. This is one of the reasons to speed up plant hunting. Strains 
lost are lost forever. The same applies to wild plants, that are destroyed when virgin 
forests and prairies are opened up! 

1 propose that in Europe the collected material be first cultivated in local strain 
stations to obtain an impression of the behaviour under European conditions and to 
multiply the seed for trial by local breeders and experimentors. 

It seems to me that breeding work should not be done at the strain stations. The 
work of these stations should be confined to the preliminary testing of the imported 
strains and keeping the collected material alive. 

Lam convinced that all the European strain stations should try any strain that be- 
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comes available. Though the majority may fall out or will be suited only to a small 
number of stations, it is quite possible that a strain might do excellently outside the 
region that seemed the most obvious. The origin of our principal crops should be suf- 
ficient evidence to prove the thesis that no one can predict beforehand the value of a 
new strain. 

What has been said above for plants propagated by seed applies generally to plants 
propagated clonally. 

In addition to testing strains from lands where the organization is working, strain 
stations in Europe should also test plants from other countries. Generally these coun- 
tries will have a warmer climate. On the whole their special crops will not be a success 
in a cooler country, but it is quite possible that some varieties will succeed and then 
a new item can be added to the list of plants cultivated in western Europe and the 
base of living is broadened. 


Summarizing the above, 1 wish to emphasize the following points: 


_— 


„ The majority of our important plants are of foreign origin. 
2. In introduction as it is practised, chance plays a prominent part. 
3. Only a small percentage of available valuable plants and strains has been involved 
in iatroduction. 
4. By the opening up of primitive countries many valuable strains will be lost. 
5. If countries in the same climatic zone in Europe co-operate, an efficient plant in- 
troduction service can be established. 
6. Plants tested in countries to be explored should be first cultivated in “strain 
stations”. 
7. The propagating material of strains that are likely to have any value should be 
sent to Europe for further trial. 
8. The propagating material should be sound and, as far as possible, free from pests, 
diseases and weeds. 
9. Local strain stations in Europe should test any strain that might be of value. 
10. Breeders may use any material they want from the collections of the strain stations. 


SAMENVATTING 
Samenwerking bij de invoer van cultuurplanten in West-Europa? 


. Slechts een klein deel van onze belangrijke cultuurplanten is niet ingevoerd. 

. Bij de huidige wijze van planteninvoer heeft het toeval een grote invloed. 

3. Bij de tot nog toe gevolgde wijze van invoer is slechts een klein deel van de be- 
schikbare planten en vormen betrokken geweest. 

4. Door de ontwikkeling van primitieve gebieden gaat veel belangrijk plantmateriaal 
verloren. 

5. Door samenwerking van landen in dezelfde klimaatszone in Europa kan een goede 
planten-opsporings en -invoerdienst in het leven worden geroepen. 

6. Ingezamelde gewassen en vormen dienen in de landen van oorsprong eerst te wor- 
den beproefd in “rassentuinen”. 

7. Van rassen, die vermoedelijk enige waarde hebben, dient vervolgens zaad of 

clonaal plantmateriaal naar Europa te worden gestuurd voor verder onderzoek. 
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8. Het gezonden zaad of clonaal plantmateriaal dient, voor zo ver dit mogelijk i is, 
vrij te zijn van ziekten, plagen en onkruiden. 
9, Plaatselijke rassentuinen in Europa dienen elk ras, dat mogelijk van waarde kan 
zijn, te toetsen. 
10. Kwekers moeten vrij zijn in de keuze van plantmateriaal uit de collecties der ras- 
sentuinen. 
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1. INTRODUCTION 


H. DE HAAN has pointed out in his article entitled “Potato breeding in the Nether- 
lands” (Euphytica 2, 1953: 113-121) that a great merit of the General Seed Inspection 
Service has been the encouragement and effective assistance of potato breeding in our 
country. This aid consisted of the payment of remunerations according to a definite 
scheme. Since 1942 these remunerations are paid out on the strength of the so-called 
Breeder’s Decree. 

An important further step was the creation in 1938 of the Commission for the 
Advancement of Potato Breeding, which owed its origin to the initiative of the Inspec- 
tion Service and especially to that of late Prof. C. BROEKEMA. By this measure the 
breeding and the testing of seedlings was placed under central leadership. 

The Commission is composed of the following persons: Dr J. OORTWIJN BOTJES 
(ex-president of the Seed Inspection Service), Ir W:. B. L. VERHOEVEN (for the Ministry 
of Agriculture), Dr J. C. DorsT (Institute of Agricultural Plant Breeding), Ir J. K. 
GROENEWOLT (Institute for Research on Varieties of Field Crops), Ir J. SIEBENGA 
(Seed Inspection Service) and Ir J. A. HOGEN EscH (Secretary and technical leader). 
Mr H. ZINGSTRA has been appointed technical officer to the Commission. 

Since the Commission started its work potato breeding has expanded greatly, as 
may be seen from Table 1. 


The number of seedlings in the years 1938-1943 are not known, but probably a 
gradual increase took place during these years. 

Many of the new breeders are young farmers engaged in the production of seed 
tubers and who are at the same time good judges of the potato plant. Of course the 
extent of the work of these breeders varies much. Thus the number of Ist year 
seedlings raised varies between some 500 for the small breeders to 25,000 for the large, 
well-equipped establishments. 

The location of the breeders in the various provinces is shown in Fig. |. 
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TABLE Î. NUMBER OF POTATO BREEDERS IN THE NETHERLANDS 


Year Number of breeders Ne ter 
1936 18 | 12,500 

1938 50 | 

1940 | 75 

1942 91 | 

1944 170 | 60,000 

1946 179 | 65,000 

1948 193 | 110,000 

1950 197 | 224,000 

1952 188 | 308,000 


The activities of the Commission consist of giving advice and technical aid to the 
breeders and of directing the research on seedlings in the first years. 

The further observation and testing up to the moment when it is decided whether 
or not a variety will be inserted in the Descriptive List of Varieties is done by Go- 
vernment Institutions (L.V.R.O., C.L.L.O. and Government Agricultural Advisory 
Service) with continued co-operation of the Commission. 


2. TECHNICAL ASSISTANCE TO THE BREEDERS 


The technical assistance is of the following forms: 

2.1. Visit in summer and autumn to the breeders by the Commission’s officer to 
examine the seedlings and get an idea of the breeding work in general. 

2.2. Advice concerning breeding proper (crossing, raising seedlings, evaluation of 
seedlings, storage, etc.). New breeders receive brief notes on these subjects. 

2.3. Distribution of true seed to the breeders (Table 2). The seed needed is obtained 
from special plots where the crosses are made. There is at present a close collaboration 
for the distribution of seed to the breeders with the Foundation for Agricultural Plant 
Breeding at Wageningen, which annually produces a great number of seedlings. 


TABLE 2. SUMMARY OF THE NUMBER OF TRUE POTATO SEEDS SUPPLIED 
TO THE BREEDERS 


13e A EE RE 18,000 seeds 

VAI Mt RE 54,000 „ 

LIL a ED EE ek Be: 92000 

VOUS end as a NE: 101,000 „ 

EON EET nn 120,000 „ 

LI 130,000 … (in collaboration 


with the Foundation) 


Moreover the breeders can get tubers of first year seedlings from the Foundation 
so that they are relieved of the necessity of raising plants from seed, which is a boon 
to many small breeders. 

2.4. Recording data on seedlings in the “Potato Genealogical Register” with the 
object of gaining an insight into the best combinations for crosses. After ten years of 


observation it was possible to make the first communications to the breeders con- 
cerning this subject. 
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Fi. 1. LOCATION OF THE POTATO BREEDERS IN THE NETHERLANDS 
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2.5. Maintaining a collection of 250 parent varieties from which the breeders can 
obtain tubers of the sorts they desire for their crossing programs. At the same time 
they are informed about the properties of the parental material. 


3. TESTING OF SEEDLINGS 


From “cross to list of varieties”, that is to say during the period preceding its release 
for general use, the seedlings have to undergo numerous tests as is shown by Fig. 2. 


De) Preliminary testing 
at trial farms 


“* Observation” 
7 trial fields 
zn 
Ly II 
„a 
A / 
, , 


Interprov 
tral fields 


Central Potato-Trial Central Multi- 
Establishment plication Farm 
at Oostwold at Zijldijk 


Potato breeders 


Special 
experiments 


Sent 
“b Plant Protecuon Service 


Foreign 
(wart-disease testing) 


tral fields 


Fi. 2. DIAGRAM OF SEEDLING TESTING 


Since only varieties immune to wart disease are entered on the Descriptive List o 
Varieties, testing for this disease is undertaken at the outset of the trials. 


3.1. Wart-disease testing 


In September the breeders send some tubers of second year seedlings that are in- 
tended for further trial in the third year to the Plant Protection Service at Wageningen, 
where testing for wart-disease resistance is done by means of laboratory methods. In 
March the results of this examination are made known, so that the susceptible seed- 
lings can be discarded by the breeder before the start of the third year’s planting. The 
seedlings that were not attacked in the laboratory are then tested during two years on 
infested fields of the Central Potato-Trial Establishment at Oostwold. If no attack is 
observed a certificate for wart-disease immunity is delivered. 


3.2. Preliminary testing at three trial farms 


Since 1950 the breeders have the opportunity of sending their fourth year or older 


seedlings to three trial farms located on clay, sand and sandy-peat soils. Many avail 
themselves of this opportunity. 


TABLE 3. NUMBER OF POTATO SEEDLINGS IN PRELIMINARY TESTS 


KISO A EE 90 seedlings 
MOSLER TS A EN 21 tn 
1952 warn eelde vate De ee AN 218 
EEE ES 256 
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Fi. 3. PRELIMINARY TESTING OF SEEDLINGS 


This preliminary testing has proved to be of great use to the breeders for the sifting 
of their material and at the same time it has prevented the overburdening of the estab- 
lishment at Oostwold with too many seedlings. 


Ee 5 3.3. Research done at the Central Potato- 


Trial Establishment at Oostwold (Province of 
Groningen) 

Since 1922 this establishment has been pla- 
ced free of charge at the disposal of the breed- 
ers. During almost 25 years Dr J. OORTWIJN 
Botjes, a well-known research worker in the 
field of virus diseases, has performed various 
investigations for the benefit of the breeder. In 
1945 the work was taken over by his son-in-law, 
Mr A. H. MUNTINGA, under the general direc- 
tion of the Commission. 


«Yr, 


Fie. 4. Dr J. OORTWIJN BOTJES 
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The research program on this farm covers various points. 


3.3.1. Wart-disease testing 


As mentioned under 3.1 this testing is done during two years on a field heavily 
infested with Synchytrium endobioticum. 


3.3.2. First investigations concerning the agricultural value 


These investigations are carried out during at least two years. During the growth 
period notes are taken concerning development, virus diseases, Phytophthora and time 
of maturity. 

At harvesting the appearance of the tubers is judged, and yield and starch content 
are determined. Later the consumption quality is assessed. On the strength of these 
findings the breeders are advised by the Commission to retain or discard their seed- 
lings. 

TABLE 4. NUMBER OF SEEDLINGS TESTED AT THE ESTABLISHMENT OF OOSTWOLD 


1940 jrk a te Et 82 seedlings 
1945 oant IE 104 „ 

KOA Sn ara eh he EE Or EE Its 

TOAD TAPE van Kn NE A [30 

LOST sE a er NRN Lias 

1OSD ree Re Pen AE 185 


3.3.3. Testing for resistance to virus diseases 


By means of natural and artificial infection (tuber grafting) a preliminary assess- 
ment is made of the susceptibility to virus diseases. Moreover for the best seedlings 
there is determined the reduction in yield from using leaf-roll infected seed tubers as 
compared with healthy ones. 


3.3.4. Multiplication of disease-free seed 


On the farm at Oostwold a large collection (more than 250 varieties) of Dutch and 
foreign varieties are maintained free from di- 
sease. This is also done for seedlings still being 
tested. In this collection are many varieties that 
are only used as parents in crossing programs. 
Every year this establishment supplies disease 
free material of given varieties to various Go- 
vernment Institutions at Wageningen for 
scientific research on virus diseases. 

The multiplication plots are laid out sepa- 
rately in straw erops in order to avoid as much 
as possible the risk of contamination. 


3.4. Central Multiplication Farm at 
Zijldijk (Province of Groningen) 

The seedlings that have given a favorable 
impression on the breeder’s plots, on the 
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establishment at Oostwold and on the three trial farms, are sent to the multiplication 
farm of Mr J. KAPENGA at Zijldijk, where they are increased for further investigations 
concerning their agricultural value on the “observation” and “interprovincial” trial 
fields in order to determine whether they are worthy of being placed on the List of 
Varieties. pe 

The importance of this multiplication lies in the fact that all varieties under investi- 
gatton come from virus-free seed tubers of the same size, grown, harvested and stored 
under the same conditions. 


Fig. 6. MULTIPLICATION FARM AT ZIJLDIJK 


In 1952 28 seedlings, 56 varieties figuring on the List and 9 foreign varieties (not yet 
on the List) were multiplied on an area of 4.27 ha. 


3.5. “Observation” trial fields 


All over the country the Institute for Research on Varieties maintains trial fields on 
farms, private breeding establishments, agricultural schools and experiment stations. 
In 1952 a total of 120 observation plots were laid out. 

The trial-field holders undertake to mark the characters of the plants in figures on 
special forms supplied to that effect, while at the same time a short description of the 
agricultural behavior of the varieties is requested. To the breeder those trial fields are 
of particular importance because they afford the opportunity of comparing his own 
varieties to those of other breeders. 

During summer these fields are inspected once or more. 


3.6. Interprovincial trial fields 

In contradistinction to the observation trial fields the interprovincial fields are laid 
out in triplicate. These trials are undertaken cooperatively by the Central Institute 
for Agricultural Research and by the Institute for Research on Varieties of Field 
Crops, both at Wageningen, under the supervision of agricultural advisory officers in 
the various provinces. The yield data are analyzed mathematically by the latter Institute. 


2E 


J. A. HOGEN ESCH 


EIGENKENMER 


Fi. 7. INTERPROVINCIAL TRIAL FIELD 


Table 5 shows the number of seedlings tested on the observation and interprovincial 
trial fields and the number of new varieties put on the List. 


TABLE 5. SEEDLINGS TESTED AND VARIETIES PUT ON THE LIST 


h Seedlings on Varieties 

Year we interprovincial trial put on the 
observation fields 5 
fields List 
GOTS ENEN hee oP a 19 13 3 
EOL Oe Nn Se 15 11 3 
LO 5OR Te 19 8 2 
TO Stan A EEDE 21 11 1 
LOS th nen rav os) 8 5 


The observation fields as well as the interprovincial trial fields are grouped in series. 
The number of series looked after by any one worker varies. 


3.7. Trial fields abroad 


On behalf of the Foundation for the Propaganda Abroad of Seed Potatoes samples 
of seed tubers are sent out each year by the 1.V.R.O. for trial under various condi- 
tions of climate and soil. In 1952 samples were sent to 133 experimenters in 33 
countries (Europe, Asia, Africa, Latin America). 
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Fig. 8. TRIAL FIELD ABROAD 


3.8. Special experiments 


In addition to the general investigations to assess their agricultural value the seed- 
lings are tested for resistance to various diseases, for which purpose special trial 
fields are designed. The quality for human consumption and the value for the industry 
is also determined. 

These special trials bear on the following points: 


3.8.1. Scab 


The trials are performed on clay, sand and sandy-peat soils and in the newly re- 
claimed North-East Polder. 


3.8.2. Spraing 
In 1952 two trials were made on sandy soil and two on sandy-peat soil. 


3.8.3. Stem eelworm (Ditylenchus destructor). 
Two fields on sandy-peat soils. 


„ 3.8.4. Drought 


In 1952 six trial fields were laid out on very dry sandy soil in the provinces of Lim- 
burg and North-Brabant. Some of these trials offered the opportunity of investigating 
also the susceptibility of the varieties to magnesium deficiency. 
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3.8.5. Reproduction without roguing and selection 
The speed of degeneration of the varieties is tested on plots planted with tubers 
coming from fields that have not been rogued. 


3.8.6. Virus research 
At the Laboratory of Phytopathology at Wageningen the seedlings under investiga- 
tion on the various trial fields are tested for their susceptibility to virus diseases by 
means of tuber graftings. 


3.8.7. Late Blight research 

Observations bearing on the susceptibility to blight are performed at the potato- 
trial establishment at Oostwold and on the various trial fields. 

In addition the breeders can have their seedlings tested for Phytophthora resistance 
by means of laboratory methods at the Institute for Phytopathological Research at 
Wageningen. This Institute also furnishes inoculation material of various physiologic 
races of Phytophthora to the breeders. 


3.8.8. Quality assessment 

The section of Human Nutrition of the Central Institute of Agricultural Research 
at Wageningen tests seedling material from the trial fields for cooking quality (color, 
flavor, texture). 


FIG. 9. COOKING TESTS. 
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The Central Institute of Nutrition Research at Utrecht determines the vitamin C and 


protein content, the Institute of National Nutrition at Amsterdam the vitamin B! 
content. 


3.8.9. Industrial use 


The seedlings are examined for their suitability for industrial purposes by the Experi- 
ment Station for the Technology of Potatoes at Groningen. Starch and protein content 
and the size of the starch grains are determined. 


3.8. 10. Botanical research 


In behalf of the Registration of Varieties for obtaining breeder’s rights the 1.V.R.O. 
conducts a botanical study of new varieties with respect to the characters of the tuber, 
the plant and the sprout. Reports on these subjects are sent in to the Board for the 
Breeder’s Right. Results of these investigations are used for descriptions in the list 
of varieties. They also furnish desirable information for the determination of varieties 
on the basis of the characteristics of tuber and sprout. 


4. DESCRIPTIVE LIST OF VARIETIES OF FIELD CROPS 


When a new variety (seedling) has successfully passed the above-mentioned tests a 
Government Committee decides about its entry to the Descriptive List of Varieties of 
Field Crops. 


Fi. 10. DESCRIPTIVE LIST OF VARIETIES 
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Though every year thousands of seedlings are raised, the number of new varieties 
placed annually on the List of Varieties is small (see Table 5). This demonstrates 
clearly that seedlings undergo very strict tests. When finally a breeder has the good 
fortune that after 10 years of testing (from making the cross to release of the variety) 
a seedling is entered on the List and introduced to the growers it may be that the 
variety meets little favor or even disappears. 

If, however, a variety proves to be a good one the originator is guaranteed an ade- 
quate remuneration thanks to the Breeder’s Decree. 


5. RESULTS OBTAINED 


As the Commission started its activities in 1938 the first results could not be secured 
before 1947 at the earliest. In that year two varieties from new breeders were put on 
the List. From 1947 to 1953, 8 varieties from new breeders against 9 varieties from 5 
older breeders were entered. 

On the 28th Descriptive List, which appeared in January 1953 figure 5 new varieties, 
three of which came from new breeders. 

It is satisfying to note that the number of conscientious young breeders is constantly 
increasing. Thanks to the assistance rendered by the Foundation for Agricultural 
Plant Breeding, which specializes on delicate tasks (working with various Solanum 
species possessing resistance genes), the potato improvement in the Netherlands can 
look forward to a promising future. 


6. SAMENVATTING 


Vijftien jaar werkzaamheid van de Commissie ter Bevordering van het Kweken en 
het Onderzoek van Nieuwe Aardappelrassen 


Het is de verdienste van wijlen Pror. IR C. BROEKEMA geweest bij voortduring de 
aandacht gevestigd te hebben op de noodzakelijkheid om de aardappelveredeling 
op groter schaal ter hand te nemen. 

Dit heeft er toe geleid, dat in 1938 door de N.A.K., de Commissie ter Bevordering 
van het Kweken en het Onderzoek van Nieuwe Aardappelrassen werd ingesteld. 
Voorzitter is Dr J. OoRTWIJN BorJrs (oud-voorzitter van de N.A.K.), terwijl schr. 
secretaris en technisch leider is. Hierdoor werd het kweken en het onderzoek van 
zaailingen onder centrale leiding geplaatst. Sindsdien heeft het aardappelkweken een 
grote vlucht genomen, hetgeen moge blijken uit de toename van het aantal kwekers 
(1936: 18; 1952: 188) en het aantal le jaars zaailingen (1936: 12.500; 1952: 308.000). 

De werkzaamheden der Commissie bestaan in het geven van voorlichting aan de 
kwekers en in het leiding geven aan het onderzoek van de zaailingen in de eerste 
jaren. 

Het verdere onderzoek op de observatie- en interprovinciale proefvelden tot het 
moment, waarop over opneming in de Beschrijvende Rassenlijst voor Landbouw- 
gewassen wordt beslist, geschiedt door de daartoe aangewezen Rijksinstanties 
(,V.R.O., C.LL.O. en Rijkslandbouw-voorlichtingsdienst) onder blijvende mede- 
werking van de Commissie. 

De technische voorlichting omvat het bezoek aan de kwekers door de technische 
ambtenaar H. ZINGSTRA in de zomer, het distribueren van aardappelzaad, het samen- 
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stellen van een aardappelstamboek en het bijhouden van een geniteurscollectie. In 
fig 1. is het schema van onderzoek der zaailingen vanaf kruising tot rassenlijst weer- 
gegeven. 

Aan de hand van dit schema worden de verschillende onderzoekingen behandeld, 
tw. wratziekte-onderzoek, voorbeproeving op een 3-tal proef boerderijen, het Aard- 
appelproef bedrijf van de heer A. H. MUNTINGA (v.h. van Dr OORTWIJN BOTJES) te 
Oostwold (prov. Groningen), het centrale vermeerderingsbedrijf van de heer J. KA- 
PENGA te Zijldijk (prov. Groningen), de observatie-, de interprovinciale-, de buiten- 
landse proefvelden en de bijzondere proefnemingen. Op bijzondere proefvelden wor- 
den de zaailingen getest op resistentie tegen verschillende knolziekten (schurft, kringe- 
righeid, knollenaaltje, droogte). Tot het bijzondere onderzoek kan verder worden 
gerekend het virusonderzoek, de nateeltproeven, het Phytophthora-onderzoek, het 
consumptiekwaliteitsonderzoek, de fabriekmatige verwerking en het botanisch-onder- 
zoek. Indien een zaailing dit uitgebreide examen (een onderzoek van ongeveer 10 jaar) 
met gunstig gevolg heeft volbracht, dan wordt door een Rijkscommissie beslist om- 
trent opname in de Beschrijvende Rassenlijst. 

In de periode van 1947 tot 1953 werden in totaal 8 nieuwe rassen van 7 jonge kwe- 
kers in de Rassenlijst opgenomen tegenover 9 nieuwe rassen van 5 oude kwekers. In de 
in Januari verschenen 28e Beschrijvende Rassenlijst voor Landbouwgewassen 1953 
werden 5 nieuwe rassen opgenomen, waarvan 3 af komstig zijn van jonge kwekers. 

Met voldoening kan worden geconstateerd, dat het aantal serieus werkende nieuwe 
kwekers nog steeds groeiende is. Verwacht mag worden dat, in het bijzonder ook met 
de hulp van de S.v.P., die zich speciaal met het moeilijke kweekwerk (wilde Solanum- 
soorten met resistentiefactoren) bezig houdt, verdere successen bij de aardappel- 
veredeling in Nederland stellig niet zullen uitblijven. 
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THE SIGNIFICANCE OF ANDROMONOECISM 
FOR THE BREEDING OF ASPARAGUS 
OFFICINALIS L. II 


J. SNEEP 
Institute of Horticultural Plant Breeding, Wageningen 
Received 21 Oct. 1953 


l. INTRODUCTION 


In a previous publication (3) I pointed out the significance andromonoecious plants 
(male plants with some androgynous flowers producing berries) have in asparagus 
breeding. An important first step was the production of an entirely male variety (MM). 

In this connection 1 may recall the genetic basis of sex in asparagus. A normal male 
plant can be symbolized by Mm, a female by mm. Seed produced by andromonoecious 
plants is a result of Mm x Mm, from which it follows that three quarters of the plants 
derived from this seed are male, one quarter being female, according to the segre- 
gation l MM:2 Mm: 1 mm (3 4:1 2). By carrying out test crosses between arbitra- 
rily chosen female plants and these male individuals the MM plants can be identified, 
because the cross mm x MM only yields a male progeny (Mm). Next the MM plants 
are transferred to an isolated garden with female plants. The seed grown in this 
garden will only yield male plants. 

The principle on which these test crosses are based can be laid down in a few lines. 
However, the performance of the test crosses requires much time and is rather expen- 
sive. This paper examines more closely the difficulties that present themselves in 
executing the breeding programme set out in the preceding publication (3). 


2. DRAWBACK OF THE TEST CROSSES 


Although the test crosses themselves can be readily made, they entail a certain 
amount of additional labour, which presents quite a few difficulties. 

First of all proper care should be taken to isolate the plants to be crossed. Cheese 
cloth is not very useful, as with this material the setting of the fruit is mostly unsatis- 
factory. Therefore it is necessary to use isolation cages shutting out insects, yet allow- 
ing sufficient ventilation. 

It is quite a problem to have both partners in a test cross flower simultaneously. 
To achieve this the plants should be raised in pots so that they can be transferred. 

Crossing can easily be done by hand. The male flowers that are just open are 
picked and then pressed on the flowers of the female plant. In this way the stigmas 
will be sufficiently loaded with pollen. If the number of test crosses is great, however, 
this procedure takes much time. Therefore tests have been carried out to ascertain 
how much of this work can be done by insects. These tests have shown that only the 
bumblebee queens affected by a venereal disease (1) are useful and provided that no 
brassicas flower in the same isolated space, as the bumblebee queens prefer brassicas 
to asparagus, and would consequently pay very few visits to flowers of the latter. Bees, 
however, are always useful. Trials with very small queenless colonies have given satis- 
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factory results in this respect. A further communication on this subject will be issued 
by the Institute of Horticultural Plant Breeding before long. 

Once the seed from the test crosses has been obtained it can be kept until the fol- 
lowing spring. Then it is sown, and after about one and a half years the sex ratio in 
the F, is determined. In the majority of cases, however, it is preferable to determine 
sex within a shorter time. As has been stated in the preceding publication (3) this can 
readily be done by immediately sowing the seed in a hothouse: This procedure, how- 
ever, is rather expensive. 

After the MM plants have been identified by means of test crosses, the hereditary 
constitution with respect to yield, quality, earliness and disease resistance has to be 
determined. To this end all MM plants are crossed with individuals of female clones, 
and the progenies are compared in field trials. This, of course, requires much time and 
labour. Simplification is possible by carrying out the test crosses for the identification 
of the MM plants directly with specimens of female clones. Then the F‚s consisting 
of male plants only (and the father plants of which have the desired MM structure) 
can immediately be included in a field trial to compare yield, quality, earliness and 
disease resistance. In most cases, however, the available female clones are not large 
enough at the beginning of the breeding work. The growing of such clones does not 
present essential difficulties but takes a few years time. 

Although the preceding paper (3) did not treat the above problems of the test 
crosses, it already referred to the possibility of avoiding the test crosses, if andromo- 
noecious MM plants could be obtained. Naturally all descendants of these selfed 
plants have the MM structure, so that test crosses are no longer necessary for the 
analysis of homozygosis or heterozygosis for sex. Since andromonoecism has a genetic 
basis it is possible to produce homozygous lines by continued selfing, and to test 
these lines for their commercial value. Furthermore homozygous lines offer possibi- 
lities for utilizing heterosis effects. 


3. ANDROMONOECIOUS MM PLANTS 


The promising possibilities mentioned above have been an incentive to search for 
a combination of andromonoecism and homozygosis for the male sex. This combi- 
nation has been accomplished as follows: 

In 1948 a number of andromonoecious plants were found in asparagus fields at 
Bergen op Zoom. The seed of one of these plants was registered at the Institute of 
Horticultural Plant Breeding, Wageningen, under stock no 49030. From these seeds 


‚23 plants were produced, 8 being female, 4 male, and 11 andromonoecious. In the 


same year the andromonoecious plant 49030 no 3 produced some seeds in the hot- 
house. These seeds registered under stock no 49041, yielded only female and andro- 
monoecious plants, and not a single male one. The number of plants produced from 


_the seed of plant 49041 no 24 totalled 55 which were all andromonoecious. From this 
it may be concluded that both plant 49041 no 24 and its 55 descendants have all the 
‚ MM structure. 


Another example is furnished by the progenies of the andromonoecious plant 


49041 no 9 the seed of which bore stock no 50103 and produced 17 andromonoecious 
__and 2 male plants; 14 of these andromonoecious plants had one or more descendants. 
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In all there were 401 plants, 338 being andromonoecious and 63 purely male, from 
which it may be concluded that both the andromonoecious plant 49041 no 9 and all 
its descendants produced by selfing have the MM structure. 

Although by combining andromonoecism and homozygosis for the male sex the 
production of MM plants as well as homozygous lines has become a very simple 
matter, such a combination raises a new problem. 


4. INHERITANCE OF ANDROMONOECISM 


When using highly andromonoecious plants as a parent for the production of com- 
mercial seed, the chances are that a large part of this seed produces andromonoecious 
plantsagain. This may reduce the advantage of an entirely male variety, as the produc- 
tion of berries is very likely to have an unfavourable influence on the number of spears. 
The lower yields of female plants also are attributed to the production of berries. This 
seems very plausible if we consider the figures given by ROBBINS and JONES (2) indi- 
cating that in fall no significant differences exist between the weights of all overground 
parts of male and female plants, but that in female plants about a third of the over- 
ground weight is the effect of berries, which naturally have no significance for the assi- 
milation. (As a matter of fact it would be worth while to study the relation between 
yield and berry production). At any rate it is highly important to prevent andromonoe- 
cism in commercial seed. It can be safely said that the first experiences are very satis- 
factory in this respect. The first twelve plants of which the MM structure had been 
determined by test crosses (see Table 2 on page 92 of the first publication, 3) have not 
produced one single berry as yet, and among the plants grown from this commercial 
seed, using the above twelve plants as a parent, only a negligible number of andro- 
monoecious plants were found. 

Of course, it is more risky to use the highly andromonoecious MM plants as a 
parent. 

The analysis of the genetic basis of andromonoecism is a necessary preliminary to 
attacking the problem. The progenies of the andromonoecious plant 49041 no 9 fur- 
nish some data on this point. (See table I on page 227). 

Since andromonoecious plants produce again purely male ones, we now come to 
speak about the dominant factors for andromonoecism. It is not yet possible to deter- 
mine how many factors are in play; the numbers available are too small. Another 
difficulty is that the manifestation of andromonoecism is dependent on particular 
circumstances. For instance it frequently occurs that a plant seems to be purely male 
the first year, but will produce some berries the year after. Inversely it also occurs 
though less frequently, that after some time an andromonoecious plant ceases pro- 
ducing berries. It also is difficult to explain why the first 12 MM plants showing no 
signs of andromonoecism themselves and crossed with female plants which normally 
have no tendency to yield andromonoecious progenies, produced a small number of 
andromonoecious plants. 

For an accurate analysis of the inheritance of andromonoecism, large numbers of 
seeds of lines throwing off andromonoecious offspring have now been sown to obtain 
more data on the mode of segregation. Moreover highly andromonoecious lines have 
been crossed with a female clone the characters of which are fairly well-known. | 
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TABLE 1. OCCURRENCE OF ANDROMONOECISM IN ‘THE PROGENIES OF THE ANDROMONOECIOUS PLANT 


49041 No 9 
| 
| Sex of the plant u scendants of 
menne nee from 50103 ì | Oe 8 40fo3 
5 | 5 5 5 Te 5 | De. Dn 
Mee fr Andie | remi 
| 1 | DS 
No 1 6 17 — 
| No 2 12 45 — 
| No 3 — = = 
No 4 5 19 | — 
No 5 3 18 — 
| EN OO 5 3 = 
50103 | No 7 ii 187 — 
| No 8 = — = 
No 9 = n el 
No 10 1 13 — 
No 11 6 41 = 
No 12 5) OD — 
No 13 3 29 — 
No 14 — 1 = 
No 15 — = = 
No 16 5 39 — 
| No 17 == zi 5 
No 18 1 16 — 
No 19 4 58 ns 
Total 63 338 = 


Anticipating this analysis and assuming that andromonoecism depends on some 
dominant factors it is already possible to set out a preliminary scheme for pre- 
venting andromonoecism in commercial seeds by means of lines that are heterozygous 

__ for this condition. 

In addition to plants homozygous for andromonoecism, these heterozygous lines 
will produce heterozygous plants and plants of which the genetic factors determining 
andromonoecism are recessive. The heterozygous plants can be used to continue the 
process of inbreeding. The non-andromonoecious MM-plants, which have only reces- 
sive factors for andromonoecism, can be used as father plants in producing commer- 
cial seed of the male variety, without the fear that this seed will yield andromonoe- 

_cious plants. 


5. SUMMARY 


Foltowing a previous publication in this periodical (3), indicating the lines along 
_ which an entirely male asparagus variety can be obtained, the above article further 
_discusses the difficulties to be overcome. The combination of andromonoecism and 
__homozygosis for the male sex (andromonoecious MM-plants) is discussed in more 
_ detail. These plants, some hundreds of which are now in the possession of the Insti- 
_ tute of Horticultural Plant Breeding, have the great advantage that they can be readily 
__used to produce large numbers of MM plants. There is the danger, however, that 
_andromonoecism is transmitted to the commercial seed of the male variety. Although 
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the available figures do not yet provide certainty as to the genetic behaviour of andro- 
monoecism, transmission is likely to depend on some dominant factors. Proceeding 
from this assumption we could already indicate in principle how to prevent andromo- 
noecism in commercial seed. 


6. SAMENVATTING 


De betekenis van de andromonoecie voor de veredeling van Asparagus officinalis L. H 


Bovenstaand artikel sluit aan bij een vorige publicatie in dit tijdschrift (3), waarin 
de weg aangegeven werd hoe een geheel mannelijk aspergeras verkregen kan worden. 
Thans worden de moeilijkheden, welke zich bij dit werk voordoen, nader besproken. 
Daarnaast wordt dieper ingegaan op de combinatie van andromonoecie en homozy- 
gotie voor het mannelijk geslacht (andromonoecische MM-planten). Het grote voor- 
deel van deze planten, waarvan het I.V.T. er momenteel enige honderden bezit, is dat 
hiermede zonder veel moeite grote aantallen MM-planten verkregen kunnen worden. 
Ze bergen echter het gevaar in zich, dat de andromonoecie overgebracht wordt op het 
handelszaad van het mannelijke ras. Dit is ongewenst, daar de productie van bessen 
de opbrengst aan stengels benadeelt. Hoewel de beschikbare cijfers nog geen zeker- 
heid verschaffen omtrent de wijze van overerving van de andromonoecie, lijkt het 
toch waarschijnlijk, dat ze door enige dominante factoren bepaald wordt. 
Hiervan uitgaande is reeds het principe aangegeven hoe andromonoecie in het handels- 
zaad voorkomen kan worden. 
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HET GEBRUIK VAN EEN HANDREFRACTOMETER 
BĲ DE DROGESTOFBEPALING VAN VOEDERBIETEN : 


(The use of a hand refractometer in determing the dry-matter content of fodder beet) 


W. SCHEIJGROND en H. VOS 
Instituut voor Rassenonderzoek van Landbouwgewassen, Wageningen 
Ontvangen 15 Sept. 1953 


INLEIDING 


Vaak bestaat er behoefte georiënteerd te zijn over het drogestofgehalte van voeder- 
bieten, bijv. voor het berekenen van voederrantsoenen bij aankoop van een partij 
bieten, in bepaalde gevallen bij de bietenveredeling of ten behoeve van de zaadhan- 
del. Bij het ensileren met toevoeging van voederbieten is het gewenst, dat men is in- 
gelicht over het suikergehalte, dat weer ongeveer uit het drogestofgehalte af te leiden is. 

In dit artikel zal worden nagegaan, of er een snelle methode van drogestof bepaling 
bestaat, die zo nodig ter plaatse toegepast kan worden en welke voor bovengenoemde 
doelstellingen voldoende nauwkeurig is. 


BESTAANDE METHODEN 


Het is bekend, dat de drogestof bepaling bij bieten op verschillende manieren kan 
worden uitgevoerd en wel op directe wijze met behulp van: 


a. een droogstoof 
en op indirecte wijze met behulp van: 


b. een refractometer 

c. een polarimeter 

Bij a vindt men een drogestofpercentage, bij b een refractiegetal en bij c een maat 
voor de draaiing van het polarisatievlak, meestal omgerekend tot het suikergehalte. 

Men denkt bij voederbieten gewoonlijk in drogestofpercentages, zodat het gebrui- 
kelijk is de gegevens verkregen onder ben c om te rekenen in drogestofpercentages. 
Dit is mogelijk, omdat er tussen deze drie grootheden een nauw verband bestaat. Een 
complicatie hierbij levert het feit, dat dit verband niet constant is, doch o.a. onder in- 
vloed staat van het groeistadium en de omstandigheden waaronder de biet zich heeft 
ontwikkeld. (De in dit artikel vermelde cijfers hebben betrekking op volgroeide bieten). 
Het is overigens nog niet gelukt deze invloeden geheel te analyseren. Gewoonlijk valt 
de spreiding evenwel binnen de voor de doelstellingen waarom het hier gaat geoor- 
loofde grenzen ; deze spreiding blijkt tot een drogestofgehalte van 18% gemiddeld on- 
geveer 0.4% te bedragen en voor hogere drogestofgehalten ongeveer 0.9 % drogestof. 

Bepalingen met behulp van een droogstoof of polarimeter kunnen in het algemeen 
slechts in behoorlijk ingerichte laboratoria uitgevoerd worden. Voor het hier genoemde 
doel biedt de refractometer evenwel mogelijkheden, omdat dit een gemakkelijk ver- 
plaatsbaar instrument is. 


TYPEN VAN REFRACTOMETERS 
Naast de gewone, vrij dure uitvoering van een op een statief gemonteerd toestel be- 


1 Dit artikel is tevens verschenen in Landbouwvoorlichting Jaargang 10, November 1953. 
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Fr. 1. 

LINKS: EEN „STAANDE REFRACTOME- 
TER MET MOGELIJKHEID VOOR TEMPE- 
RATUURSCORRECTIE. 

RECHTS : EEN HANDREFRACTOMETER. 


staat een zgn. hand- of zakrefractometer, die gemakkelijk overal meegenomen kan 
worden (fig.l). 

Weliswaar mist men hierbij de temperatuurscorrectie, maar ook dat is voor ons 
doel geen groot bezwaar. 

Sommige refractometers geven op de schaalverdeling de refractiecijfers aan; bij 
andere vindt men een cijferreeks lopende van 0-45 %. De meeste handrefractometers 
zijn zo geiĳkt. Soms ook zijn beide aanduidingen aanwezig. De getallen van 0-45 % 
zijn geiĳkt met suikeroplossingen; ze wekken veel misverstand, omdat men ze vaak 
opvat als drogestof- of suikerpercentages in de biet. Het is gebleken, dat de percentages, 
die men op de refractometers vindt aangegeven, vrij nauwkeurig met het drogestof- 
gehalte van het bietensap overeenstemmen. Omdat de onoplosbare stoffen geen invloed 
hebben op het refractiecijfer is het percentage dat de refractometer aangeeft lager dan 
het drogestofgehalte van de biet. Daar de oplosbare niet-suikers ook bijdragen tot de 
refractie van het sap is het percentage van de handrefractometer groter dan het suiker- 
gehalte van het sap. Daar het suikergehalte van het sap en het suikergehalte van de 
biet feitelijk gelijk zijn, geeft de handrefractometer dus een hoger percentage aan dan 
het suikergehalte van de biet. 


Fia. 2. 
PRIKINSTRUMENT VOOR HET NEMEN 
VAN BIETENSAP (PRIKSAP) 
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DROGESTOFBEPALING VAN VOEDERBIETEN 
GEBRUIK VAN DE HANDREFRACTOMETER 


De aflezing van een handrefractometer is zeer gemakkelijk en zowel binnenshuis als 
buiten uit te voeren, mits er voldoende licht is. 

Voor het uitvoeren van de bepaling brengt men bietensap, tussen de prisma’s. Dit 
bietensap kan men verkrijgen met behulp van een bepaald prikinstrument (priksap) 
(zie fig. 2 en 3) of door het persen van fijngemalen bieten (perssap). Daar het droge- 
stofgehalte bij een biet aan de buitenkant gewoonlijk hoger is dan meer naar binnen, 
is het gewenst aandacht te besteden aan het verkrijgen van een representatief sap- 
monster. 

De lijnen die men verkrijgt door de refractometerwaarnemingen met het „„priksap” 
resp. met het „perssap”’ tegen het drogestofgehalte of het suikergehalte uit te zetten 
blijken niet samen te vallen (zie fig. 4). Al naar gelang van de monsterneming kan men 
voor het omrekenen in drogestof resp. suikergehalte een keuze uit de 2 lijnen doen. 

Voor degenen, die er de voorkeur aan geven door middel van een tabel het hand- 
refractometergetal om te rekenen in drogestof- en/of suikergehalten zij verwezen naar 
tabel 1. 

Achter het handrefractometer-percentage van het bietensap staat het drogestof- 
gehalte en het suikergehalte vermeld van de biet; bij priksap neme men de drogestof- 


FIG. 3. HET NEMEN VAN EEN SAPMONSTER (PRIKSAP) UIT BIETEN MET BEHULP VAN EEN PRIKINSTRUMENT 
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Fic. 4. HET VERBAND TUSSEN HET HANDREFRACTOMETERGETAL VAN PRIKSAP RESP. PERSSAP EN HET 
DROGESTOF- EN SUIKERGEHALTE VAN BIETEN 


en suikergehalten vermeld onder „„priklijn”, bij perssap die onder „„perslijn”. Tevens 
is het bijbehorende refractiegetal in de tabel opgenomen. 


SAMENVATTING 


In bepaalde gevallen bestaat er behoefte door middel van een snelle eenvoudige 
methode zich te oriënteren over het drogestof- en suikergehalte van de biet. Voor dit 
doel is de handrefractometer geschikt, mits grote nauwkeurigheid niet vereist is. De 
cijfers op de handrefractometer wijzen evenwel niet het drogestofgehalte van de biet 
aan, doch ongeveer dat van het sap. Een grafiek en een tabel zijn door ons uitgewerkt, 
waardoor deze cijfers op het waarschijnlijkste bijbehorende drogestof- en sui- 
kergehalte van de biet kunnen worden omgerekend. De mogelijke spreiding is op 
blz. 229 vermeld. 

Er is enig onderscheid tussen „„perssap”’ (sap van de biet, verkregen door persen van 


fijngemalen bieten) en „„priksap” (sap verkregen door prikken m.b.v. een prikinstru- 
ment). 


SUMMARY 
The use of the hand refractometer in determining the dry-matter content of fodder beet 


In certain cases (e.g. when beet lots are purchased or in breeding work) the need is 
felt for a simple and rapid method of evaluating the dry-matter content of the roots. 
The hand refractometer (Fig. 1 to the right) serves this purpose if no great accuracy is 
required. The figures furnished by the hand refractometer, however, don’t give the 
dry-matter content of the root, but that of the sap. A graph (Fig. 4) and a table 
(Table 1) have been drawn up so that these figures can be converted to the most pro- 
bable dry-matter and sugar content of the roots. The deviations that can occur will 
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TABEL |. HET HANDREFRACTOMETERGETAL EN HET DAARMEDE OVEREENKOMENDE DROGESTOF- EN 


SUIKERGEHALTE 
Bek Priklijn | Pelie | 
hand- | P kern | | e% suiker in | Refractieget: 
refractometer | _% drogestof | a | % drogestof | en | ll 

| 5 | 

| | I 
7 9.7 5.4 9.2 5.0 1.3433 
HES 10.2 5.8 9.8 Ke) — 441 
8 10.7 6.3 10.4 | 6.0 | — 448 
8.5 13 6.8 10.9 | 6.4 | —456 
9 11.8 TA 11.4 | 6.9 | — 463 
9.5 12.4 | Je 12.0 7.4 | — 470 
10 12.9 8.2 12.6 | 7.9 | — 478 
10.5 13:d 8.7 | MS el | 8.3 — 486 
1 14.1 9,2 1557 8.8 | — 494 
11.5 14.6 9.6 | 14.3 | 9.3 eel 
12 15.2 | 10.1 | 14.9 9.9 — 509 
1255 15.9 10.7 15 10.4 | —517 
13 | 16.4 11.2 | 16.1 | 10.9 |__—525 
LIED 17.0 | Le lE7/ | 16.7 | 11.4 — 533 
14 17.6 bele) 17553 11.9 | — 541 
14.5 18.1 | 12.6 | 17.9 12.4 | — 549 
15 18.6 | 13.0 | 18.4 | 12.9 | — 557 
ES 19.0 13.4 19.0 13.4 | — 565 
16 19.5 | 13.8 | 19.7 14.0 — 573 
16.5 | 20.0 14.3 | 20.2 | 14.5 — 581 
17 | 20.4 | 14.6 | 20.8 | 14.9 — 589 
175 20.9 | 15.0 21.4 1525 — 596 
18 21.4 1555 22.0 | 16.0 | — 605 
18.5 21.9 | 159 | De 16.6 — 614 
19 22.4 16.3 2382 | 17.0 — 622 
19.5 | 22.9 16.8 23.9 17.6 — 630 
20 23.4 | He 24.5 18.1 — 638 
20.5 23.8 (res) 25.0 | 18.5 — 646 
21 24.3 | 18,0 25.7 19.2 — 655 
DAS) 24.9 18.5 26.4 19.8 — 664 
22 | 25.4 | 18.9 26.9 20.2 — 672 
JJ) | 25.8 | 19.3 — 680 
23 26.4 | 19.8 | | |__—689 

Temperatuurscorrectie: Voor elke graad boven 20° C_— + 0.0001 refractiegetal 
= + 0.075% drogestof 
Voor elke graad beneden 20° C_— — 0.0001 refractiegetal 


I 


— 0.075% drogestof 


be found on page 229. There is some difference between ‘pressure’ sap obtained by 
crushing and ‘puncture’ sap obtained by means of a puncturing instrument (Fig. 
2 and 3). 
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CROCKER, W. } and BARTON, L. V., Physiology of seeds (An introduction to 
the experimental study of seed and germination problems). Waltham (Mass., 
U.S.A): The Chronica Botanica Co; Groningen: N.V. Erven P. Noordhoff. 
1953: XVIII + 267 pp., $ 6.50. 


Deze voor onderzoekers op het gebied van zaadcontrôle zeer belangrijke pu- 
blicatie werd-door Dr A. F. SCHOOREL besproken in T.N.O. Nieuws 8 (1953): 176-177. 
Hij merkt daarin op dat het practische zaadonderzoek ten behoeve van de zaad- 
distributie in West-Europa op een zeer redelijk peil staat, doch dat fundamenteel 
onderzoek weinig is verricht. Daarom is het des te meer toe te juichen dat thans de 
resultaten van het fundamentele onderzoek systematisch tot een boekwerk zijn be- 
werkt. Verschillende hoofdstukken raken het veredelingsonderzoek o.a. vernalisatie, 
embryocultuur, betekenis van het zaad bij de overdracht van plantenziekten. 


Dorst, J. C., WIND, J. en GROENEWOLT, J. K., 28e Beschrijvende Rassenlijst 
voor Landbouwgewassen met bijlagen (Twenty-eighth Descriptive List of Va- 
rieties of Field Crops with Supplements). Wageningen. 1953. 324 pp. 


The List of Varieties, embracing-all field crops (grasses and forage plants included), 
is indispensable to the advisory service and to agricultural education in the Nether- 
lands. It is a reliable counsellor to the farmer, the seed grower, the seed trade and 
the inspection service. The whole supply of field-cerop seeds in the Netherlands is 
linked up with the List of Varieties. 

Explanations written in some other language than Dutch are added to copies 
destined for foreign countries and a few separate chapters have been translated. The 
chapter dealing with potatoes has appeared in English, French, German, Italian, 
Portuguese and Spanish, the chapters on cereals, pulses and flax in English, French 
and German. These booklets can be had on application at the Institute for Research 
on Varieties of Field Crops (L.V.R.O.), Wageningen. 

The twenty-ninth List of Varieties will appear in the beginning of January 1954. 


Dutch Agriculture. Facts. Netherlands Ministry of Agriculture, Fisheries and 
Food. Den Haag. 1953. 156 pp. 


“Facts” is intended to give the foreign visitors a clear, all-round picture of the 
Netherlands agriculture. 

All important facts about the various activities that determine the pattern of 
Dutch agriculture are assembled in it. 


HAAN, H. DE and Metre, L. A. vaN, Wageningen, Centre of Agricultural 
Science. Eighth edition, 1953, 108 pp. 


The object of this booklet is to bring the working program of the laboratories and 
institutes to the notice of foreign visitors. The members of the staffs of the various 
establishments of Wageningen (e.g. the Institute of Agricultural Plant Breeding, the 
Foundation for Agricultural Plant Breeding and the Institute of Horticultural Plant 
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Breeding) are named and photos of the buildings are given. This will help to keep fresh 
the memory of a visit to Wageningen, Netherlands Centre of Agricultural Science. 
A plan, showing the location of the institutions, is added. 
Seventy-seven years ago a modest government agricultural school was founded at 
Wageningen. It gradually developed into the present important agronomic centre. 


Horticulture in the Netherlands. Facts and figures. Ministry of Agriculture, 
Fisheries and Food, Den Haag. 1952. 64 pp. 


This publication endeavours to give a survey of the horticultural industry in the 
Netherlands. It has been compiled merely to stress the main facts in order to supply 
interested visitors from abroad with some fundamental information and data. 


KAPPERT, H., Die vererbungswissenschaftlichen Grundlagen der Züchtung. 
Paul Parey in Berlin und Hamburg. 2. Auflage. 1953. 343 S., 100 Abb., Brosch. 
DM 22—, Ganzln. DM 25.—. 


Dit handboek geeft een inzicht in de erfelijke grondslag van de plantenveredeling 
en de fokkerij. Uitgaande van de vooruitgang op het gebied van de theoretische 
genetica tracht schrijver de betekenis daarvan voor de veredeling van plant en dier 
„aan te geven. 

Het geheel ziet er keurig verzorgd uit; de hoofdstukken zijn op heldere wijze ge- 
schreven. 


PEARCE, S. C., Field Experimentation with fruit trees and other perennial 
plants. Technical Communication No 23 of the Commonwealth Bureau of Horti- 
culture and Plantation Crops, East Malling, Maidstone, Kent, England. 131 p., 
10 s. or $ 1.40. 


Bij overblijvende cultuurgewassen worden de onderzoekers in verschillende op- 
zichten geconfronteerd met andere problemen dan bij eenjarige gewassen. Dit geldt 
ook voor de proefveldtechniek en voor de statistische verwerking van de door proeven 
verkregen resultaten. In de eerste plaats duren proeven met deze gewassen langer, 
zodat er meer kans is dat een of meer veldjes uitvallen; in de tweede plaats zijn ze over 
het algemeen groter, er zijn daardoor minder planten per perceel en de variatie door 
individuele verschillen tussen de planten is groter dan bij eenjarige gewassen meestal 
het geval is. Het gevolg hiervan is, dat de ingewikkelde proefveldschema’s, die bij 
eenjarige gewassen gebruikt worden, hier vaak niet op hun plaats zijn, terwijl met 
eventuele individuele verschillen tussen de planten zoveel mogelijk rekening gehouden 


‚_ moet worden. 


In vele gevallen zal deze individuele variatie met behulp van corrigerende variabelen 


_ (“calibration”) weggewerkt moeten worden. 


De schrijver van dit boek heeft al deze problemen op een zeer practische manier 


besproken. Proefveldschema’s, “calibration”, vorm en grootte van de percelen, pro- 
_ blemen bij de practische aanleg, dit alles wordt op voor de niet statistisch gespeciali 


seerde onderzoeker zeer begrijpelijke wijze uitgelegd. In enige appendices wordt in- 


gegaan op de wiskundige verwerking van de verkregen resultaten. Het lijkt echter 
twijfelachtig of deze behandeling veel effect zal sorteren. De wiskundige verwerking 
van proefresultaten is een bezigheid voor specialisten en het is de vraag of de practicus 
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zich door deze vrij onverteerbare appendices er toe zal voelen aangetrokken om deze 
bewerkingen zelf uit te voeren. 
Dit boek is als een aanwinst voor de proefveldtechniek te beschouwen door de uit- 
gebreide en vlotte manier waarop het een tot nu toe vrij slecht bedeeld onderwerp 
behandelt. J. W. SIEBEN 


Zaaizaad en Pootgoed (Seeds and Seed Potatoes). Landbouw 17. ’s-Graven- 
hage. 1953, LL pp. £ 1,35. 


The Ministry of Agriculture publishes in the series “Landbouw” (Agriculture) 
booklets of a popular scientific character which are intented primarily for teachers and 
advisory officers, affording them easy access to data on recent developments. 

No 17 of the series contains papers read during a summer course held in 1952 at 
Wageningen for the benefit of instructors and advisory officers. The following subjects 
are treated: new ways in plant breeding; examination of varieties of field crops in 
connection with the registration of varieties; evaluation of varieties of field crops in 
connection with their entry on the List of Varieties; protection of the work of the 
breeder; importance of propagating material for Dutch agriculture; bases of seed 
inspection by the N.A.K. (General Inspection Service); seed potato inspection; recent 
developments in seed testing; some other problems related to propagating material. 

We hope to acquaint the readers of Euphytica with the more important points 
brought forward in these papers. 


REVIEWS OF DUTCH ARTICLES 


ANDEWEG, J. M., e.a, Proeven met tomaten-onderstammen resistent tegen het 
wortelknobbelaaltje (Experiments with tomato root-stock resistant to root-knot 
eelworm). Mededelingen Directeur van de Tuinbouw 15 (1952): 255-264. 


The root-knot eelworm (Heterodera marioni) is one of the most injurious pests in 
tomatoes under glass. Soil sterilization by steaming or chemicals is a rather costly 
operation and presents some other drawbacks too. 

Experiments were started to find out if grafting of susceptible tomato varieties on 
resistant stocks can be used in practice. Lyc. peruvianum has resistance to eelworms 
but grafting of Lyc. esculentum varieties on the thin-stemmed Lyc. peruvianum offers 
difficulties. Three lines of a cross of Lyc. peruvianum and Lyc. esculentum, received 
from the Hawaii Agricultural Experimental Station (R. K. DENNETT), showing hete- 
rozygous eelworm resistance, possessed a thicker stem and could be used successfully 
as stocks for normal tomato varieties. Trials with grafted plants on infested soils gave 
substantially higher yields. 

It has still to be ascertained whether the stocks will be resistant to all species and 
strains of the root-knot eelworm that might occur in the Netherlands or whether 
eventually a strain might evolve that also can attack the roots of the stocks. 

The Lyc. peruvianum X Lyc. esculentum crosses have to be selected thoroughly for 


immunity. By pollination with an “artificial bee” an adequate yield of seed could be 
obtained from these crosses. 
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Notes 


INTERNATIONAL AGRICULTURAL STUDY CENTRE AT WAGENINGEN 


People of all nations are now in a position to benefit by the Netherlands’ unique farming experience. 
Members of the University staff place their experience in tropical and in temperate-climate farming at 
the disposal of those who would like to take advantage of it. 

To this end the International Agricultural Study Centre at Wageningen, Holland's agricultural 
capital, has been established. 

Post-graduate courses in agriculture, horticulture and forestry are to be given in English, and if 
enough French-speaking students enroll, in French as well. Each student has a free choice of subjects, 
both major or minor. All instruction will be individual, so the courses may be embarked upon at any 
time. In addition to the individual instruction, summer courses on a selection of subjects are to be 
given during a predetermined period. 

Certificates will be issued on the successful completion of a program. 

Reception and accommodation are arranged for. 

To assist prospective applicants for post-graduate education, a booklet has been issued by the Inter- 
national Agricultural Study Centre, Prof. Ritzema Bosweg 32, Wageningen. 


THE NEW LABORATORY OF THE FOUNDATION FOR AGRICULTURAL PLANT BREEDING 


In the summer of 1952 a new laboratory of the Foundation for Agricultural Plant Breeding was put 
into service at Wageningen. The new building of this autonomous experiment station is connected by 
a passage with the building of the Institute of Agricultural Plant Breeding, which is a division of the 
Agricultural University. 

On the ground floor are 6 work-rooms and a botanical laboratory with a hothouse. The first floor 
is oecupied by the common library of the two institutions, while 10 work-rooms form the upper storey. 


Fig. 1. LEFT THE INSTITUTE OF AGRICULTURAL PLANT BREEDING, RIGHT THE FOUNDATION FOR AGRI- 
CULTURAL PLANT BREEDING AT WAGENINGEN 
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DE OP DE BELGISCHE RASSENLIJST 1953 GEPLAATSTE NEDERLANDSE RASSEN 


Survey of the Dutch varieties put on the Belgian List of Varieties 


Als uittreksel uit het Belgisch Staatsblad van 10-11 April 1953 verscheen de rassenlijst van de land- 
en tuinbouwsoorten welke aan de keuring van de Nationale Dienst voor afzet van land- en tuinbouw- 
producten kunnen onderworpen worden. 

Op de Belgische rassenlijst zijn de volgende Nederlandse rassen geplaatst: 

Wintergerst: Mansholt’s wintergerst II, Urania, Vindicat. 

Zomergerst: Mansholt’s tweerijige. 

Witte haver: Binder, Expres, Marne. 

Zwarte haver: Zwarte President. 

Mais: Baanbreker, Unicum, Vroege Gele Ronde C.B., Amdrie, Amo, CIV. 2, CIV. 5, CIV. 6, 
Goudster. 

Landbouwstambonen: Ceka. 

Veldbonen: Mansholt’s wierboon, Niki duiveboon. 

Erwten: Mansholt’s G.E.K., Mansholt’s Pluk, Rondo C.B., Servo, Stijfstro C.B., Unica. 

Aardappelen: 
Vroege: Doré, Ideaal, Rode Eersteling. 
Halfvroege: Bevelander, Bintje, Blauwe Eigenheimer, Eigenheimer, Meerlander, Ultimus. 
Halflate: Record, Wilpo. 
Late: Alpha. 

Suikerbieten: Kuhn P-N, Pedigree E‚ Zwaanesse I-N. 

Voederbieten: Eureka, Groeningia, Groenkraag C.B. 

Vlas: Concurrent, Formosa, Hollandia, Percello, Rembrandt, Wiera. 

Koolzaad: Mansholt's Hamburger. 

Blauwmaanzaad: Mansholt’s. 


THE DUTCH ASSOCIATION OF PLANT BREEDERS REORGANIZED 


The Dutch Association of Plant Breeders (created in 1927) became fused in 1952 with two other 
organizations that were concerned mainly with the economic aspects of plant breeding. 

The objectives of the reorganized association are the furtherance of the breeding of field crops and 
the protection of the collective and individual interests of the members in so far as these interests have 
relation, in the broadest sense, to the occupations of breeding field crops, representing foreign breed- 
ers, maintaining local varieties or multiplying varieties. 

These objectives are pursued by: 

a. Bringing about the consultation between members or groups of members by means of meetings for 
the discussion of the common course to be adopted; 

b. Rendering advice, on behalf of the members, to official or private bodies; 

ec. Maintaining close contact between official and private bodies; 

d. Carrying out measures the execution of which has been entrusted to the association by the autho- 

rities; 

Collaborating in all actions taken in the interest of the breeding of field crops; 

Giving advice to all members: 

„ Giving advice to third parties; 

„ Using other legal ways to further the ends of the association. 

Dr IR J. P. DUDOK VAN Heer has been appointed president of the managing committee, and 
MR H. LEENDERS has been appointed secretary and treasurer. The office is established at the Hague, 
Elandstraat 42. 

The section for breeding technique will have Pror. DR J. C. Dorst as president and IR G. DANTUMA 
as secretary (address: Nude 66, Wageningen). This section will attend especially to organizing field 


days for breeders and other meetings where questions related to the methods of breeding field crops 
are discussed. 
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A JOINT RESEARCH PROGRAMME FOR SUGAR BEET BREEDING 
The British Pedigree Sugar Beet Seed Limited, Maldon, Essex, England, and D. J. van der Have, 
238 


NOTES 


Royal Seed-growers & Merchants, Kapelle-Biezelinge Netherlands, have pleasure in informing you 
that their sugar beet breeding work is to be conducted as joint research programme. 


THE COMMONWEALTH BUREAU OF PASTURES AND FIELD CROPS 


The Commonwealth Bureau of Pastures and Field Crops, which has been attached to the Welsh 
Plant Breeding Station, Aberystwyth, for the past 24 years is transferred to Hurley, Berkshire, Eng- 
land, in August 1953 where it will be attached to the Grassland Research Station, of which Dr. Wm. 
Davies is Director. 

This Bureau, one of the 10 Commonwealth Agricultural Bureaux, issues the well-known quarterly 
abstract journals Herbage Abstracts and Field Crop Abstracts, in addition to its other activities. 


NEWS ITEMS 


Dr R. H. ANDREW, University of Wisconsin, _lecturing on maize breeding and also studying 
U.S.A, is at the Institute of Agricultural Plant breeding and production of this crop in The 


Breeding at Wageningen as guest lecturer during Netherlands. | 
the 1953-1954 academic year. Dr ANDREW is At Wisconsin he is associated with the maize 
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breeding program, particularly sweet-corn breed- 
ing, and teaches courses in crop production and 
crop ecology. As Wisconsin is located in the 
northern part of the corn belt, breeding and cul- 
tural problems there have much in common with 
those in the Netherlands. 


Ir J. A. pe Bokx, geneticist at the Institute of 
Agricultural Plant Breeding at Wageningen, 
departed for Indonesia, where he has accepted a 
position as geneticist (oil-palm breeding) at the 
Tindjowan Estate (H.V.A.), Sei Bedjankar, East 
Coast of Sumatra. He took up his post on 16 Oc- 
tober 1953. 


Dr H. pe HAAN, secretary and treasurer of the 
Dutch Association of Plant Breeders since 1937, 
resigned this post in order to devote more time 
to the management of Euphytica. 

During the period of his secretaryship 50 
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breeders’ days were held at which breeders and 
research workers presented 175 papers. In 22 
cases excursions were organized in connection 
with these meetings. 

Dr pe HAAN has been nominated honorary 
member of the breeder’s association as a token 
of appreciation for the valuable work he per- 
formed during his stay in office. 

Ir G. DANTUMA, the new secretary of the 
section for breeding technique of the reorganized 
association, is now entrusted with arranging the 
breeders’ days. 


Ir L. VoskuyL, in charge of chemical and phy- 
siological research connected with crop improve- 
ment at the Foundation for Agricultural Plant 
Breeding, has received an appointment becoming 
effective on 1 Dec. 1953, with the Government 
Seed Testing Station (section: Advisory Service 
for Seed Processing), at Wageningen. 


PLANT BREEDING ABSTRACTS 


Plant Breeding Abstracts is a quarterly journal containing abstracts of current literature 
throughout the world. All publications having a direct or indirect bearing on the breeding 
of economic plants are mentioned. A large section is also devoted to the genetics of micro- 
organisms such as fungi, bacteria and viruses. 4 

A special feature of Plant Breeding Abstracts is that works published in the more unfamiliar 
languages are abstracted extensively, so that readers are able, for instance, to follow the 
contributions of Japanese investigators to genetical and cytological theory, and to the 
improvement of special crops such as rice; and more controversial issues such as the 
recent discussions on genetics in the Soviet Union. During the last two years abstracts, in 
English, of articles written in some thirty different languages have been published. 
Readers are kept up to date concerning recent developments by two further sections: 
Book Reviews, and New Journals. 

An author and classified subject index are included in the subscription price for each volume. 
Plant Breeding Abstracts is produced and edited by the Commonwealth Bureau of Plant 
Breeding and Genetics, School of Agriculture, Cambridge, England on behalf of the 
Commonwealth Agricultural Bureaux, Farnham House, Farnham Royal, Nr. Slough, 
Bucks. Subscription rates are 60 s. per volume (with subject index), less 20% to subscribers 
in the British Commonwealth (other than recognized booksellers) who send their sub- 
scriptions direct. Orders may be placed through booksellers or sent to: 


Commonwealth Agricultural Bureaux, Farnham Royal, 
Central Sales Branch, nr. Slough, 
Farnham House, BUCKS, England. 


Netherlands Journal of Agricultaral Science 


Quarterly Journal Edited by: 
NEDERLANDS GENOOTSCHAP VOOR LANDBOUWWETENSCHAP 


Some Articles having appeared or forthcoming in Volume I (1953): 


Agricultural value of awns in cereals 

Ionic exchange interrelations in soils and crops 

Potential evapotranspiration 

Effect of spacing and thinning on the yield of Cinchona 

Greffes de la branche dans la culture du caféier robusta 
Reclaiming land fliooded with salt water 

The Netherlands and Technical Assistance 

Cost accounting and farm management analysis in the Netherlands 
Carotene in mixed feeds. 


Annual subscription price: Dutch guilders f 16— (£ 1.10 or $ 4.25). 
The journal is issued four times a year in annual volumes of about 300 pages. 


For particulars on specimen copies or subscriptions write to: ; 
Mrs Dr J. A. FRAHM-LELIVELD, Postbox 27, Wageningen, Holland 
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